1. ALL RESISTANCE VALUES ARE IN OHMS, 0.1 WATT +/- 5%. 
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BOM Variants Bar Code Labels / #/S 
BOM NUMBER BOM NAME BOM OPTIONS PART NUMBER | QTY DESCRIPTION REFERENCE DES | CRITICAL BOM OPTION 





























639-1808 PCBA, MLB, K78 ci 2D 3 LABEL, LIO, K99 [EE KIL] CRITICAL 








639-1989 PCBA, MLB, 1.6GHZ, HY K78_CMNI 5 2 3 LTO, K99 [EEEE_DLCL] CRITICAL 








639-1990 PCBA,MLB, 1.6GHZ, SA 78 11.6 3:SAMSUNG_2GB 8 LABEL, LTO, K99 BE CRITICAL 








639-1999 CBA, MLB, 1.6GHZ, SA ‘ : i SAMSUNG_4cB 2 3 LTO, K99 [EEEE_DLCN] CRITICAL :DLCN 








639-1987 PCBA,MLB, 1. 6GHZ, MT te 2 25. LABEL, LTO, K99 [BEEE_DLCP 








639-1995 PCBA,MLB,1.6GHZ,EL <78_C 5 :ELPIDI 2 3 LTO, K99 [EEEE_DLCQ] CRITICAL 








639-1998 PCRA,MLB, 1.5GHZ, HY cPu:1.5cH2, 2 LABEL, LTO, K99 EEE_DLCR] CRITICAL 








639-1991 PCBA, MLB, 1.5GHZ, HY K78_cHNi 2 2 3 [EEEE_DLCT] CRITICAL 








639-1986 PCBA,MLB,1. 8 the 8 LABEL, LTO, K99 BEEE_DLCV] CRITICAL 








639-1985 PCBA,MLB,1. ‘ : 3: SAMSUNG_AGB 3 LABEL, LTO, K99 [EEEE_DLcw] CRITICAL 








639-1992 PCBA, MLB, 1.5GHZ, MT tle E: DLCW, DDR3:MICRON_2GB LABEL, LTO, K99 [BEEE_DLCY] CRITICAL 








639-1993 PCBA,MLB,1.5GHZ,EL 7 11.56 : DDR3: 2 3 [EEEE_DLDO} CRITICAL 








639-1994 PCRA, MLB, 1.4GHZ, HY 2 LABEL, LTO, K99 [EE LD1] CRITICAL 








639-1988 PCBA,MLB,1.4GHZ, HY K78_CMNI F NE 2 3 EL, LTO, K99 [EEEE_DLD2] CRITICAL 








639-1997 PCEA,MLB, 1.4GHZ, SA 78 P “hs F ING_2GB a LABEL, LTO, K99 [BEEE_DLD3] CRITICAL 








639-1984 PCRA,MLB, 1.4GHZ, SA ac : MSUNG_AGE LABEL, LTO, K99 [EE LD4] CRITICAL 








639-2000 PCBA,MLB, 1. 4GHZ, MI 8 «78_cMN 21.46 5 3 EL, LTO, K99 [EEEE_DLD5] CRITICAL 








639-1996 PCBA,MLB,1.4GHZ,EL tl. 2 DDR3:ELPIDA_4GB LABEL, LTO, K99 [BEEE_DLD6] CRITICAL 
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BOM GROUPS 





BOM GROUP 


BOM OPTIONS 


Module Parts 








K78_COMMON 


ALTERNATE, COMMON, K78_MISC, K78_DEBUG: ENG, K78_PROGPARTS, USBHUB_2513B, T29BST:¥Y, EDP 


PART NUMBER 


QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL 


BOM OPTION 








K78_MISC 


PCH:B3,CPUMEM_S0, HUB1_2NONREM, HUB2_2NONREM, T29: YES, SDRVI2C:MCU, SDRV_PD, KB_BL 


33784101 


SNB, QAML, QS, J1,1.6,17W,2+2, 1.1, 4M,BGA 


u1000 


CRITICAL 


CPU:1.6GHZ 








K78_PROGPARTS 


BOOTROM_PROG, SMC_PROG, T29ROM: PROG, T29MCU: PROG 


33784100 


2, 1.1, 4M, BGA 


u1000 


CRITICAL 


CPU:1.5GHZ 








K78_DEVEL:ENG 


BRLT:ENG, BMON P_CONN, XDP_CPU:BPM, XDP_PCH, LPCPLUS, VREFMRGN, SOPGOOD_ISL, $3_S| , VECIOTSNS_ENG, ATRPORTISNS_ENG, HDDISNS. 


33784099 


SNB, QAM3,Q5,J1,1.4,17W,2+2,1.05 


u1000 


CRITICAL 


cPu:1.4GHZ 








K78_DEVEL:PVT 


LPCPLUS, XDP_CONN, XDP_PCH 


33784098 


SNB, QALV, QS, J1,1.3, 17,242, 1.05, 3M, 


u1000 


CRITICAL 


CPU:1.3GHZ 








K78_DEBUG: ENG 


DEVEL_BOM, SMC_DEBUG_YES, XDP 


33784080 


COUGAR POINT, SLHAG, PRO, BD820S67 


u1800 


CRITICAL 








K78_DEBUG:PVT 


DEVEL_BOM, BKLT: PROD, BMON: 


PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT 


33784091 


COUGAR POINT, B3, SLJ4K, PRO, BDB82QS67 


u1800 


CRITICAL 








K78_DEBUG: PROD 


BKLT: PROD, BMON: PROD, SMC_DEBUG_YES, XDP, VREFMRGN_NOT, LPCPLUS, VCCIOITSNS_PROD, AIRPORTISNS_PROD, HDDISNS_PROD, LCDBKLTISNS_PROD 


33880976 


IC,T29, FCBGA,PRQ 8x9MM 


U3600 


CRITICAL 








DDR3:HYNIX_2GB 


DRAM_CFGO:L,DRAM_CFG1:L,DRAM_CFG2:L, DRAM_CFG3:L, DRAM_TYPE:HYNIX_2GB 








DDR3:HYNIX_4GB 


DRAM_CFG0:L, DRAM 


FG1:L, DRAM_CFG2 :H, DRAM_CFG3:L, DRAM_TYPE:HYNIX_4GB 


33380585 


IC, SDRAM, 1GBIT, DDR3-1333,78P FBGA, T-DIE, HYNIX 


U2900,U2910,U2920,02930 


CRITICAL 


:HYNIX_2GB 








DDR3 : SAMSUNG_2GB 


DRAM_CFGO:L,DRAM_CFG1:H,DRAM_CFG2:L, DRAM_CFG3:L,DRAM_TYPE: SAMSUNG_2GB 


33380585 


IC, SDRAM, 1GBIT, DDR3-1333, 78P PRGA, T-DIE, HYNIX 


03000, U3010, 03020, 03030 


CRITICAL 


:HYNIX_2GB 








DDR3 : SAMSUNG_4GB 


DRAM_CFG0:L,DRAM_CFG1:H,DRAM_CFG2:H,DRAM_CFG3:L,DRAM_TYPE:SAMSUNG_4GB 


33380585 


IC, SDRAM, 1GBIT, DDR3-1333,78P FGBA, T-DIE, HYNIX 


03100, U3110,U3120,03130 


CRITICAL 


:HYNIX_2GB 








DDR3 :MICRON_2GB 


DRAM_CFGO:H,DRAM_CFG1:L, DRAM 


CFG2:L,DRAM_CFG3:L, DRAM_TYPE:MICRON_2GB 


33380585 


BIT, DDR3-1333,78P PEGA, T-DIE, HYNIX 


03200, U3210, 03220, 03230 


CRITICAL 


:HYNIX_2GB 








DDR3:ELPIDA_4GB 








CFGO:H, DRAM_CFG1:H, DRAM 


CFG2:H, DRAM_CFG3:L,DRAM_TYPE:ELPIDA_4GB 


333S0586 


T,DDR3-1333,78P FBGA, B-DIE, HYNIX 


U2900,U2910,U2920,02930 


CRITICAL 


:HYNIX_4GB 











Programmable Parts 





PART NUMBER QTY 


DESCRIPTION 


REFERENCE DES 


CRITICAL BOM OPTION 





03690 


CRITICAL 





03690 


CRITICAL 





IC, MCU, 328, LPC1112A, 16KB/2KB, HVOFN25 09330 


CRITICAL 





129-McU, K78 09330 





33850895 


IC, SMC, RENESAS, H8S/2117RP, SMM, TLP, HE 04900 


CRITICAL 





34170350 


ua900 





33580809 


6100 


CRITICAL 





u6100 





34170349 











I ROM,K21 K78 6100 

















Alternate Parts 





PART NUMBER 


PART NUMBER | ALTERNATE FOR] BOM OPTION 


REF DES | COMMENTS: 











m alt ta Toshiba 





oNsemi 





Murata alt to Samsung 





NXP alt to NXP 








Murata 





35382312 35282055 


NXP ALT TO PERICOM 








15281307 





15281462 15281295 


Toko alt to NEC inductor 





alt to Sanyo/Frederick 











3784101 


EARLY 1.46) 





376s0895 





37680617 


FDMS0349 alt to RIKO3 








514-0744 99e-3941 
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VENDOR 


HYNIX 


333S0586 


1c, SDRAI DR3-1333,78P FBGA, B-DIE, HYNIX 


03000, U3010, 03020, 03030 


CRITICAL 


:HYNIX_4GB 





333S0586 


IC, SDRAM, 2GBIT, DDR3-1333,78P FGBA, B-DIE, HYNIX 


03100, U3110,U3120,03130 


CRITICAL 


:HYNIX_4GB 





333S0586 


IC, SDRAM, 2GBIT, DDR3-1333, 78P PRGA, B-DIE, HYNIX 


U3200,U3210, 03220, 03230 


CRITICAL 


:HYNIX_4GB 





33380587 


, SDRAM, 1GBIT, DDR3-1333,78P FBGA, G-DIE, SAMSUNG 


U2900,U2910,U2920,02930 


CRITICAL 


DRAM_TYPE: SAMSUNG_2GB 





33380587 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FBGA, G-DIE, SAMSUNG 


03000, 03010, 3020, 03030 


CRITICAL 


DRAM_TYPE: SAMSUNG_2GB 





33380587 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FGBA, G-DIE, SAMSUNG 


03100, U3110,U3120,03130 


CRITICAL 


DRAM_TYPE: SAMSUNG_2GB 





333S0587 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FBGA, G-DIE, SAMSUNG 


U3200, 03210, 03220, 03230 


CRITICAL 


DRAM_TYPE: SAMSUNG_2GB 





33380588 


IC, SDRAM, 2GBIT, DDR3-1333, 78P FBGA, D-DIE, SAMSUNG 


02900, U2910,U2920,02930 


CRITICAL 


DRAM_TYPE: SAMSUNG_4GB 





33380588 


IC, SDRAM, 2GBIT, DDR3-1333, 78P FBGA, D-DIE, SAMSUNG 


03000, 03010, 03020, 03030 


CRITICAL 


DRAM_TYPE: SAMSUNG_4GB 





33380588 


, SDRAM, 2GBIT, DDR3-1333,78P FGBA,D-DIE, SAMSUNG 


3100, U3110,U3120,03130 


CRITICAL 


DRAM_TYPE: SAMSUNG_4GB 





33380588 


IC, SDRAM, 2GBIT, DDR3-1333, 78P FBGA, D-DIE, SAMSUNG 


U3200,U3210, 03220, 03230 


CRITICAL 


DRAM_TYPE: SAMSUNG_4GB 





33380590 


, SDRAM, 1GBIT, DDR3-1333,78P FBGA, V6BA- 


U2900,U2910,U2920,02930 


CRITICAL 


DRAM_TYPE:MICRON_2GB 





33380590 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FBGA, V68A-D, MICRON 


03000, U3010, 03020, 03030 


CRITICAL 


DRAM_TYPE:MICRON_2GB 





33380590 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FGBA, V6BA-D, MICRON 


3100, U3110,U3120,03130 


CRITICAL 


DRAM_TYPE:MICRON_2GB 





33380590 


IC, SDRAM, 1GBIT, DDR3-1333, 78P FBGA, V68A-D, MICRON 


03200, U3210, 03220, 03230 


CRITICAL 


DRAM_TYPE:MICRON_2GB 





33380589 


IC, SDRAM, 2GBIT, DDR3-1333,78P FBGA, C-DIE, BLPIDA 


02900, 02910, U2920,02930 


CRITICAL 


DRAM_TYPE:ELPIDA_4GB 





33380589 


IC, SDRAM, 2GBIT, DDR3-1333,78P FBGA, C-DIE, ELPIDA 


03000, U3010,U3020, 03030 


CRITICAL 


DRAM_TYPE:ELPIDA_AGB 





33380589 


IC, SDRAM, 2GBIT, DDR3-1333,78P FGBA,C-DIE, BLPIDA 


U3100, 03110, 03120, 03130 


CRITICAL 


DRAM_TYPE:ELPIDA_4GB 





33380589 


SDRAM, 2GBIT, DDR3-1333,78P FBGA, C-DIE, ELPIDA 


03200, U3210,U3220,03230 


CRITICAL 


DRAM_TYPE:ELPIDA_AGB 





607-6811 


ASSEMBLY, SUBASSY, PCBA, HALL EFFECT, K99 


6955 


CRITICAL 





35382929 











IC, ISL6259, BATCHARGER, 3%, 4C4MM, QFN28 





u7000 





CRITICAL 














SAMSUNG 





MICRON 
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Functional Test Points NC_EDP_Txp<0, .3> ee 


MAKE_BASE=TRUE 


NC_EDP_TXN<O. .3> Ri TX _N<O.. 
. MAKE _BASE=TRUE 
J4001: AirPort / BT Connector J5600: Fan Connector Ne HER. aie ae ee 


FUNC_TEST FUNC_TEST MAKE_BASE=TRUE 
TRUE. PP3V3_WLAN_F (Need 6 TP TRUE =PP5V_SO_FAN 1 47 NC_EDP_AUXN AUX_N 
MAKE_BASE=TRUE 
TRUE WIFI EVENT L TRUE FAN RT TACH 
NC_CPU_THERMDA THERMDA 
TRUE PCIE AP_R2D_N rauE FAN _RT_PWM MAKE_BASE=TRUE 
TRUE PCIE _AP_R2D_P 3 (Need to add 1 GND TP) NC_CPU_THERMDC THERMDC 
MAKE_BASE=TRUE 
TRUE PCIE CLK100M AP N 35700: IPD Fl c t NC_CPU_RSVD<30 RSVD<30..45 
- <30.. <30..45> 
TRUE. PCIE CLK100M_AP_P 5 ‘ are SURECEOD MAKE_BASE=TRUE, 
TRUE USB_BT_P See SMC_PME_S4_ WAKE L 40 41 48 NC_CPU_RSVD<8. .27> a RSVD<8. .27> 
se USB_BT_N “erste PP5V_TPAD _FILT re sc a ears 
raue PCIE AP _D2R _P reuE =PP3V42_G3H_ TPAD 
TRUE PCIE AP _D2R_N eur PP3V3_TPAD CONN NC_PEG_R2D_CP<15..4> 
TRUE PCIE WAKE L 


sEuE USB_TPAD CONN P MAKE_BASE ae £ 
NC_PEG _R2D_CN<15..4> 
—_ AP RESET CONN 1 aur USB TPAD CONN _N - Sa 
Bue AP CLKREO O L 
aeue =PP3V3_S3 BT 


TRUE =12C TPAD SDA NC PEG D2RP<15..4> 
(Need to add 8 GND TPs) 



































UU 
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aie =I12C_ TPAD SCL pee oe 
NC PEG D2RN<15..4> 
TRUE SMC_ONOFF_L 0 MAKE_BASE=TRUE 
TRUE SMC_ LID 
J4501: SATA SSD Connector TRUE SMC_TPAD RST _L 
FUNC_TEST (Need to add 5 GND TPs) 
TRUE PP3V3_S0O_HDD_R (Need. are) 
TRUE SATA HDD D2R_C 7 68 J6900: DC-In Connector 
TRUE SATA_HDD_D2R_C 37 6 FUNC_TEST 
TRUE SATA_HDD_R2D_N TRUE =PP18V5_DCIN_ CONN 7 
TRUE SATA_HDD_R2D_P ates =PP5V_S$3_LIO CONN ; NO_TEST cLK100M 
TRUE SMC_HDD_ OOB TEMP CONN 37 (Need to add 5 GND TPs) CLK100M. 
TRUE SMC_HDD_TEMP_CTL_CONN 
(Need to add 6 GND TPs) J6903: Speaker Connector 
FUNC_TEST 
TRUE SPKRAMP_R_P_OUT 
ten SPKRAMP_R_N_OUT 508: 
TRUE =PP3V42_G63H_ ONEWIRE 73 Mga Sor acdn a: GND TES) ! Ni IG_BLUE actu 
eur =PP3V3_SO AUDIO 73 S NC_CRT_IG GREEN 
zeus =PP3V3R1V5_SO AUDIO 13 36950: Battery Connector 3 = N 1G_RED 
TRUE SYS_ONEWIRE aver 
TRUE SMC_BC_ACOK UE. PPVBAT_G3H_ CONN Ni DDC_CLK 
eur =USB PWR EN ue =SMBUS BATT SCL > Fa ia B IG ppc DATA 
UE. =SMBUS_BATT SDA 
UE. SYS_DETECT L NC. IG_HSYNC 
=12C LIO SCL 39 (Need to add 4 GND TPs near 2 stati Ig_vsyne 
=12C_ MIKEY SCL 3 J6950 and 1 for shield) 
=I12C_ MIKEY SDA 39 LVDS_IG_CTRL_CLK NC_LVDS_IG_CTRL_CLK 
AUD_IPHS SWITCH EN J9000: Internal DP Connector LVDS_IG CTRL DATA : LVDS_IG CTRL DATA Pee 
Rieirace SATA_E_R2D_CN : R R2D_cN 
AUD_IP_PERIPHERAL_DET FUNC_TEST 2_PCH_LVDS_VBG - NC_PCH_LVDS_VBG een Sm a MAKE i TRUE ie aye 
AUD_I2C_ INT L TBUE PPVOUT_SW_LCDBKLT MAKE_BASE=TRUE, 
AUD_GPTO_3 


SATA_F_D2RN ‘ d F_D2RN 
TRUE PP3V3_SW_LCD MAKE_BASE-TRUE 

SPKRAMP_INR_N 

SPKRAMP INR P 


NC_HDA_SDIN1 SATA _F_D2RP 1 d F_D2RP 

TRUE I2C_TCON_SDA_R MAKE_BASE-TRUE 

2 d R2D_CN 

TRUE LED RETURN 6 MAKE_BASE=TRUE 
? NC_S: R2D_CP 

USB_EXTD_N TRUE LED_RETURN, 

USB_EXTD_P. TRUE LED_RETURN 

USB CAMERA N TRUE LED RETURN b 

USB_CAMERA_P TRUE LED_RETURN, : NC_PCI_CLK33M_OUT3 

HDA_SDOUT TRUE LED_RETURN_1 i 

HDA_BIT_ CLK TRUE DP_INT_HPD_ CONN 

HDA_SDINO TRUE DP_INT_AUX CH C_N CLINK NC_CLINK_CLK 

USB_EXTD_OC_L 

HDA_RST_L 


eur DP_INT AUX _CH_ C_P CLIN pie ee NC_CLINK_DATA 
HDA_SYNC 
(Need to add 5 GND TPs) 
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CLK100M_PE4N 











U0 


CLK100M_PE4P 








CLK100M CLK100M_P: 








QU00NUN 


CLKLOOM CLK100M PESP 





CLK100M CLK100M_PEEN 





CLK100M CLK100M_PE6P 





J4700: LIO Connector 





CLK100M CLK100M_PETN 





FUNC_TEST 





00 


CLK100M_PE7P. 











PSOC_P13 











SATA_B_D2RN 











>_SATA_B_D2RP 








SATA_B_R2D_CN R2D_¢1 














SATA_B_R2D_CP R20, 














>_SATA_D_D2RN D2RN 








SATA D_D2RP D2RP 





=12C_LIO_ SDA 


O000 











SATA_D_R2D_C! R2D_CN 











SATA_D_R2D_cP. R2D_CP 








SATA_E_D2RN E_D2RN 











SATA_E_D2RP E_D2RP 


















































HDA_SDIN2 NC_HDA_sDIN2 SATA_F_R2D_CN 














HDA_SDIN3 NC_HDA_SDIN3 c >_SATA_F_R2D_CP 
















































































P<0> I E : ctiess NC_CLINK_ RESET 





TRUE DP_INT_ ML 


F. 
TRUE DP_INT ML_F_N<0> 
TP PCIE CLK100M . NC_PCIE_CLK100M_PEI 
FE 


TRUE DP_INT ML P<1> MAKE_BASE=TRUE 
TP PCIE _CLK100M NC_PCIE_CLK100M_PEBP 
TRUE DP_INT_ML_F_N<1> 


TEE I2C_ TCON SCL_R 
(Need to add 5 GND TPs) 














c> 
c> 
Cc> 
c> 
Cc> 
Cc> 
c> 
Cc> 
c> 
c> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
c> 
c> 
Cc> 
c> 
c> 
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FUNC_TEST J5715: KB BKLT Connector 
c> TRUE KBDLED_FB 
(+ KBDLED_ANODE 
(Need to add 2 GND TPs) Misc Voltages & Control Signals 
FUNC_TEST 
TRUE PPBUS_G3H 
TRUE PPVIN_SW_T29BST 
TRUE PPBUS_S5_HS_COMPUTING _ISNS 
TRUE PPDCIN_G3H 
ers PP3V42_G3H 
TRUE PPVRTC_ G3H 
TEuE PP5V_S5 
TRUE PP5V_SUS 
TRUE PP3V3_S5 
TRUE PP3V3_SUS 7 0 NCTF<9> 
TRUE PP3V3_S3 + NCTF<11> 
TRUE PPiv8_so 7 NCTF<12> 
Bers PP3V3_S0 
TVCLKINN x TVCLKINN 


TRUE PP1v5_S3 7 2 
PP1V5_S3RSO TVCLKINP d TVCLKINP 
srt 7 KE_BASE-TRUE 


TRUE PP1V5_SO 7 TP_SDVO_STALLN n STALLN 





























runctest J6955: HALL EFFECT Connector 
atin SMC_LID_R 51 


Cc> 
—_ TRUE =PP3V42_G3H HALL 





























NCTF<15> 





J5100: LPC+SPI Connector 








FUNC_TEST NCTF<17> 
TRUE =PP3V3_S5 LPCPLUS 
TRUE =PP5V_SO_LPCPLUS 
TRUE LPC_AD<3..0> 

TRUE SPT_ALT MOST 

TRUE SPT_ALT MISO 

TRUE LPC_FRAME_L 

TRUE PM_CLKRUN_L 

TRUE SMC_TMS 

TRUE LPCPLUS RESET L 
TRUE SMC_TDO 

TRUE SMC_TRST_L 

TRUE SMC MDL 

TRUE SMC_TX_L 

TRUE LPC_CLK33M_LPCPLUS 
TRUE SPTROM_ USE MLB 
TRUE SPT_ALT CLK 

TRUE SPT_ALT CS_L 

TRUE LPC_SERIRQ 

TRUE LPC_PWRDWN_L 

TRUE SMC TDI 

TRUE SMC_TCK 

TRUE SMC_RESET_L 

TRUE SMC_NMI 

TRUE SMC_RX_L 











NCTF<19> 














NCTF<19> 











NCTF<21> 














NCTF<25> 














NCTF<27> 


















































IG_B_CLKN Ni IG_B_CLKN 








TRUE PP1V05 SO 7 SDVO_STALLP ra N STALLP 
TEuE PPVITDDR_S3 
TEuE PPOV75_SO_DDRVTT 
TEuE PPVCCSA_SO_CPU 

BS_ALRT_L i NC_SMC_BS_ALRT_L 
TEuE PP1Vv05_suS 7 SARE_ERSESTROE 








IG_B CLKP 5 IG_B CLKP 











IG BKL PM E: R IG BKL PWM 
































que PP15V_T29 7 : XDP_PCH_OBSFN_A<0..1> x x 
TRUE PP3V3_T29 1 (Need to add 27 GND TPs) 2 XDP_PCH_OBSFN_B<0..1> ee SPARSE E82) SYNC DATES (02/16/2010) 


sas BBivos 60° bon VGEADELL ee RT no pres Functional Test / No Test 


MAKE_BASE-TRUE Wine NUM Stor 
ane PPVCORE_SO_CPU : : XDP_PCH_OBSEN_D<0..1> Nc_TP_XDP_PCH_OBSFN_D<O.. 051-8871 
asst PPVCORE_SO_AXG : XDP_PCH_HOOK4 rene XDP_PCH_HOOK4 Apple Inc. 
MAKE_BASE-TRUE oTsTon 
Sone PP1lv5 $3 CPU vccpo ; XDP BCH HOOKS No Te XDP BCH HOOKS © 
sate PP1V05_SO_CPU_VCCPQE 7 mmatearies Lanta 
TP PCH GPTO64 CLKOUTFLEXO NC PCH GPTO64_ CLKOUTFLEXO NOTICE OF PROPRIETARY PROPERTY: Eran 
sane PP1V8_S0O_CPU_VCCPLL_R , BASEOTROE 
6 TP_PCH_GPT065_CLKOUTFLEX1 NC_PCH_GPI065_ CLKOUTELEX1 THE INFORMATION CONTAINED HEREIN IS THE 
BASE=TRUE PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


TRUE LPCPLUS_GPIO ; J GP1066_CLKOUTFLEX2 NC_PCH_GPT066_CLKOUTFLEX2 THE POSESSOR AGREES TO THE FOLLOWING: ae 
(Need to add 6 GND TPs) . GP1067_CLKOUTFLEX3 SRMBEINE NC_PCH_GPIO67_CLKOUTFLEX3 I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 7 OF 109 


BASE-TRUE II NOT TO REPRODUCE OR COPY IT 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 9?™"" 
ALL RIGHTS RESERVED 6 OF 74 
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"G3Hot" 


=PPBUS_G3H 


(Always-—Present) 


Rails 
PPBUS_G3H 


=PP3V3_S5_ REG 


3.3V Rails 
PP3V3_S5 





PPVIN SW T29BST 





VOLTAGE=12.8V 


45 =PPVIN_S5_HS COMPUTING ISNS 


MIN_LINE_WIDTH=0.6 mm 
MIN_NECK_WIDTH=0.25 mm 
VOLTAGE=12.8V 
MAKE_BASE=TRUE 


=PPBUS_SO_LCDBKLT 





=PPBUS_SO_VSENSE 





=PPVIN_SW_T29BST 





=PPVIN S5 HS COMPUTING ISNS 


R 





=PPVIN_S5_P5VP3V3 





PPBUS_S5_HS_ COMPUTING ISNS 





=PP18V5_DCIN_CONN 


MIN_LINE_WIDTH=0.6 mm 
DTH=0.25 mm 


MAKE_BASE=TRUE 
=PPVIN_SO_CPUIMVP 





=PPVIN_S3_DDRREG 





=PPVIN_SO_CPUVCCIOSO 





=PPVIN SO VCCSASO 





=PPVIN_SO_CPUAXG 





PPDCIN_G3H 





si _=PP3V42_G3H_REG 


MIN_LINE_WIDTH=0.6 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=18. SV 
MAKE_BASE=TRUE 


=PPDCIN_S5_CHGR 





=PPDCIN_S5_VSENSE 





PP3V42_G3H 





=PPVRIC_G3_OUT 


MIN_LINE, 
MIN_NEC 
VOLTAGE 
MAKE_BASE=TRUE, 


=PP3V3_S5_LPCPLUS 





=PP3V3_ S5 SMC 





=PP3V42_G3H_ HALL 





=PP3V42_G3H_CHGR 





=PP3V42_G3H_ PWRCTL 





=PP3V42_G3H_SMBUS_SMC_BSA 





=PP3V42_G3H_SMCUSBMUX 





=PP3V42_G3H_ TPAD 





=PPVIN_S5_SMCVREF. 





=PPVBAT_G3_SYSCLK 





=PP3V42_G3H_ONEWIRE 





PPVRTC_G3H 





s¢ _=PP5V_S5_LDO 


MIN_LINE_WIDTH=0.2 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=3V 
MAKE_BASE=TRUE 


=PPVRTC_G3_PCH 





Rails 


PPSV_S5 





so _=PP5V_SUS FET 


MIN_LINE_WIDTH=0.5 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=5V. 
MAKE_BASE=TRUE 


=PP5V_S5_P1V5DDRFET 





=PP5V_S5_P5VSUSFET 





=PP5V_S5_TPAD 





PP5V_SUS 





s¢ _=PP5V_S3_REG 





MIN_LINE_WIDTH=0. 50MM 
MIN_NECK_WIDTH=0.20MM 
VOLTAGE=3 . 3V 
MAKE_BASE=TRUE 


=PP5V_SUS_PCH 





PP5V_S3 





eo =PP5V_SO_FET 


MIN_LINE_WIDTH: 
MIN_NECK_WIDTH: 
VOLTAGE=5V 

MAKE_BASE=TRUE 


=PP5V_S3_AUDIO_AMP 





=PP5V_S3_DDRREG 





=PP5V_S3_MEMRESET 





P5V_S3 P5VSOFET 





=PP5V_S3_RTUSB 





=PP5V_S3_LIO_ CONN 





PP5V_S0 





MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=5V 
MAKE_BASE=TRUE 


=PP5V_SO_BKL 





=PP5V_SO_CPUIMVP 





=PP5V_SO_CPUVCCIOSO 





=PP5V_SO_FAN 





=PP5 OU LP CPL 





=PP5V_SO_VCCSA 





P5V_SO PCH 





=PP5V_SO_VMON 








=PP5V_SO_KBDLED 
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60 


SUS_FET 


MIN_LINE_WIDTH=0.6 MM VOLTAGE=3.3V 
MIN_NECK_WIDTH=0.2 MM MAKE_BASE=TRUE 


=PP3V3 


S5 


XDP 





=PP3V3. 


so 


P3V3SOFET 





=PP3V3. 


s3 


P3V3S3FET 





=PP3V3 


ss 


CPU_VCCDDR. 





=PP3V3 


S4 


SMC. 





=PP3V3 


$5. 


LCD 





=PP3V3 


S5 


PCH 





=PP3V3 


S5 


PCHPWRGD 





=PP3V3 


s5. 


SMCBATLOW 





=PP3V3 


S5 


ROM 





=PP3V3 


S5 


USB_RESET 





=PP3V3. 


Ss 


PCH _VCCDSW 





=PP3V3 


S5 


SYSCLK 





=PP3V3 


ss 


VMON 





=PP3V3. 


S5 


PWRCTL 





=PP3V3 


S5 


PCH VCC SPI 





=PP3V3. 


ss 


P3V3SUSFET 





=PP3V3 


S5 


TPAD 





=PP3V3 


S4 


DPAPWRSW 





PP3V3_S' 


US 





MIN_LINE_WIDTH=0. 50MM 
MIN_NECK_WIDTH=0.20MM 


=PP3V3. 


VOLTAGE=3 . 3V 
MAKE_BASE=TRUE, 


SUS_PCH_VCCSUS_USB 





=PP3V3. 


SUS_PCH_VCCSUS_GPIO 





=PP3V3 


SUS_PCH_ VCCSUS 





=PP3V3 


SUS_GPIO 





=PP3V3 


SUS PCH 





=PP3V3 


SUS_PWRCTL 





=PP3V3. 


SUS_P1VO5SUSLDO 








=PP3V3 


suUS SMC 





PP3V3_S. 


3 





=PP3V3_S0_ FET 


MIN_LINE_WIDTH=0. 50MM 
MIN_NECK_WIDTH 


VOLTAGE=3 . 3V 


0:20MM § MAKE_BASE=TRUE 


=PP3V3_S3_BT 





$3 


MEMRESET 





S3 


SMBUS_SMC_A_S3 





S3 


SMBUS_SMC_MGMT 





USB HUB 





s3 


USB_RESET 





$3 


VREFMRGN 





$3 


WLAN 
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WLANISNS 





s3 


BMON_ISNS 





$3 


PCH_GPIO 





s3 


1V5S31SNS 





$3 


DBGLEDS 





so 





MIN_LINE_| 
MIN_NECK_| 


=PP3V3. 


So. 


TH=0.5 MM 
TH=0. 20MM 


VOLTAGE=3.3V 
MAKE_BASE=TRUE 


CPUVCCIOISNS 





=PP3V3 


So. 


AUDIO 





=PP3V3 


so 


BKL_VDDIO 





=PP3V3 


so 


HS_COMPUTING ISNS 





=PP3V3. 


so 


CPUTHMSNS 





=PP3V3 


so 


CPU _VCCIO SEL 





=PP3V3 


so 


DP_DDC 





=PP3V3 


so 


FAN 





=PP3V3. 


so 


P3V3T29FET 





=PP3V3_ SO 


Piv8so 





=PP3V3 


so 


PCH 





=PP3V3 


so. 


PCH_GPIO 





=PP3V3 


so 


PCH_VCC3 CLK 





=PP3V3 


so 


PCH vcc3 GPIO 





=PP3V3 


so 


PCH _VCC3 HVCMOS 





=PP3V3 


so 


PCH_VCC3 PCI 





=PP3V3 


so 


PCH VCC3 3 SATA 





=PP3V3 


so 


PCH_VCCADAC 





=PP3V3 


so 


PCH STRAPS 





=PP3V3. 


so 


PWRCTL 





=PP3V3. 


so 


RSTBUF 





=PP3V3 


so 


SB_PM 





=PP3V3. 


so 


SMBUS_PCH 





=PP3V3 


so 


SMBUS_SMC. 





=PP3V3 


so 


SMBUS SMC. 





so 


SMC 





HDD 





HDDTSN: 





MON 





Pivsso 





T29PWRCTL 





DPSDRVA 





PiVO5SOLDO 





IMVPISNS 





XDP 





T29T2C 





BKLTISNS 








SYSCLKGEN 
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=PP1V8_S0_ REG 


1.8V/1.5V/1.2V/1.05V Rails 


PPiv8_soO 





2A max supply 


VOLTAGE=1 .8V 
MAKE_BASE=TRUE 


=PP1V8_SO_CPU_VCCPLL 





=PP1V8_SO_PCH_ VCC_DFTERM 





PP1v8 SO P1VO5SOLDO 





=PP1V8R1V5_S0_PCH_ VCCVRM 





=PPVDDIO_SO_SBCLK 





=PP1V8_SO_P1V5S0 





PP1V5_S3 





S3RSO_ FET 


MIN_LINE_WIDTH=0.8 MM 
MIN_NECK_WIDTH=0.1 MM 
VOLTAGE=1. SV 
MAKE_BASE=TRUE 


=PP1V5_S3_MEMRESET 





=PP1V5_ S3 MEM A 





=PP1V5_S3_MEM B 





=PP1V5_S3_P1V5S3RS0_FET 





SO_DDRREG_LDO 





S3RSO 





oTH=0.6 MM 
DTH=0.2 MM 


MAKE_BASE=TRUE, 


=PP1V5_S3_CPU_VCCDDR 





=PP1V5_ S3RSO VMON 





PP1v5_SO 





S3_DDR_BUF 


MIN_LINE_WIDTH=2 mm| 
MIN_NECK_WIDTH=0.17 mm 
VOLTAGE=1.5V 

MAKE_BASE=TRUE, 


=PP3V3R1V5_S0O_AUDIO 








=PP3V3R1V5_S0_PCH VCCSUSHDA 





PPVITDDR_S3 





SO_DDR_LDO 


MIN_LINE_WIDTH=0.3 MM 
MIN_NECK_WIDTH=0.2 MM 


VOLTAGE=0 . 75V 
MAKE_BASE=TRUE 


PPOV75_SO_DDRVTT 





=PPVCCSA_SO_REG 


MIN_LINE_WIDTH=2 mm 
MIN_NECK_WIDTH=0.17 mm 
VOLTAGE=0.75V 
MAKE_BASE=TRUE 


=PPO0V75_SO_MEM VTT_A 





=PP0V75_SO_ MEM VIT_B 





=PPVTT_SO_VITCLAMP 





PPVCCSA_SO_CPU 





=PP1V05_SUS_LDO 


MIN_LINE_WIDTH=0.6 MM 
MIN_NECK, TH=0.2 MM 
VOLTAGE=0. 9V 
MAKE_BASE=TRUE, 


=PPVCCSA_SO 





PP1Vv05_SUS 





=PPCPUVCCIO SO REG 


MIN_LINE_WIDTH=0. 
MIN_NECK_WIDTH=0.2 
VOLTAGE=1 . 05V 
MAKE_BASE=TRUE, 


=PP1V05_SUS_PCH_JTAG 





PP1iv0O5_ SO 





? mA 


MIN_LINE_WIDTH 
MIN_NECK. 
VOLTAGE=1. 
MAKE_BASE=TRUE 


=PP1V05_ SO PCH VCCIO PLLPCIE 





=PP1V05_S0_CPU_VCCIO 





=PP1V05_S0_PCH 





=PP1V05_S0_PCH_ VCCIO 





=PP1V05_S0_PCH VCCIO_PCIE 





=PP1V05_S0_PCH VCCIO_SATA 





=PP1V05_S0_ PCH VCCASW 





=PP1V05_S0_PCH_ VCCIO_USB 





=PP1V05_ SO PCH VCC CORE 





=PP1V05_SO_VMON 





=PP1V05_S0_PCH_ VCCIO_CLK 





=PPVCCIO SO CPUIMVP 





=PP1V05_S0_PCH_ VCCDIFFCLK 





=PP1V05_S0_PCH_VCCSSC 





=PP1V05_S0_PCH_ V_PROC_IO 





=PP1V05_S0_PCH_ VCCIO_PLLUSB 





=PP1V05_SO_PCH_VCC_DMI 





=PP1V05_S0_PCH_ VCCIO_PLLFDI 





=PP1V05_S0O_PCH_ VCCDMI_FDI 





=PPVCCIO SO XDP 





=PPVCCIO_SO_SMC 








=PP1V05_SO_PiIVO5T29FET 





20 


910 12 14 


87 


12 


12 


T29 Rails 


(off when no cable) 


PP15V_T29 





MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=17.8V 
MAKE_BASE=TRUE 


=PPHV_SW_DPAPWRSW 





PpSVa T29 





MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=3.3V 
MAKE_BASE=TRUE 


=PPVDDIO_T29_ CLK 





=PP3V3_T29 RTR 





=PP3V3_T29 PCH GPIO 





PP1VO5_1T29 





=PP1V05_S0_1Lpo 


MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 
MAKE_BASE=TRUE 


=PP1V05_T29_ RTR 








1v05 SO LDO 


PP1V05_SO_PCH VCCADPLL 





=PPVCORE_SO_CPU_REG 


MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 
MAKE_BASE=TRUE 


=PP1V05_S0_PCH_VCCADPL 


L 





"VCore" Rails 


Chipset 


PPVCORE_SO_CPU 





=PPVCORE SO AXG REG 


MIN_LINE_WIDTH=0.6 MM 
MIN_NECK_WIDTH=0.25 MM 
VOLTAGE=1.25V 
MAKE_BASE=TRUE 


=PPVCORE_SO_CPU 





=PPCPUVCORE_SO_VSENSE 





PPVCORE SO AXG 





=PP1V5_S3_CPU_VCCDQ 


|_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 
MAKE_BASE=TRUE 


=PPVCORE_SO_CPU_VCCAXG 








=PPGFXVCORE_SO_VSENSE 





PP1v5_S3_CPU_VCCDQ 





=PP1V05_ SO CPU VCCPOF 


MIN_LINE. TH=0.6 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=1 
MAKE_BASE=TRUE 


PP1v05_SO CPU _VCCPOE 





=PP1V8_SO_CPU_VCCPLL_R 


MIN_LINE_WIDTH=0.6 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=1.05V 
MAKE_BASE=TRUE 


PP1v8_SO_CPU_VCCPLL_R 





TH=0.6 MM 
TH=0.2 MM 


MIN_LINE_1 
MIN_NECK_} 

VOLTAGE=1. 
MAKE_BASE=TRUE 


SYNC_MASTER=K91_MLB 


SYNC_DATE=05/15/201q 


= 
Power Aliases 


Apple Inc. 
o) 
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DP Ports 


R2D_C_P<3..0> DP_T29SNKO_HPD 
R2D_C_N<3. .0> DP_T29SNKO_ML_C_pP<3..0> 
D2R_P<3..0> 20 pursing 20 MAKE BASECTRUE DP_T29SNKO_ML_C_N<3..0> 
D2R_N<3..0> bien MAKE _BASESTRVE DP_T29SNKO_AUXCH_C_P 
DP_T29SNKO_AUXCH_C_N 





MAKE_BASE =" MAKE_BASE=TRUE 











MAKE_BASE MAKE_BASE=TRUE, 





MAKE_BASE=TRUE 


DP_IG_D_HPD 
——"MAKE_BASE=TRUE 





=PP3V3_SQ_DP_DDC 





CPU signals 


26 MEMVTT_EN =DDRVTT_EN RO920*| RO921*} RO922* 


MAKE_BASE=TRUE 2.2K 5% 
8 $ 1/20W 





DP_EXTA ML _C_P<3..0> DP_IG ML P<3.. IG_B MLP<3.. Aue 
MAKE_BASE-TRUE 
DP_EXTA ML_C_N<3..0> 
MAKE_BASE-TRUE 


DP_EXTA_AUXCH_C_P. 
MAKE_BASE=TRUE, 








CPU Heat Sink Mounting Bosses 


— DP_IG ML_N<3.. IG_B_MLN<3.. 
CTRL_CLK 











MAKE_BASE 





TRL 
IG_D_CTRL 
IG D CTRL 








DP_IG AUX _CH B_AUX _P 
Z0913 Z0910 CTRL DATA 
STDOFF—4.50D1.8H-SM STDOFF—4.50D1.8H-SM DP_EXTA_AUXCH_C_N IG_AUX_CH B_AUX_N CTRL CLK 
MAKE_BASE=TRUE 


©) (©) CTRL DATA 


EXCARD_D2R_N 
EXCARD_D2R_P 
EXCARD_R2D_C_N 
EXCARD_R2D_C_P 
CLK100M_EXCARD_N 
CLK100M_EXCARD_P 


MAKE_BASE 











MAKE_BASE 








LVDS Aliases 


« _IP_ LVDS IG CLKP LVDS IG 
MAKE_BASE=TRUE, 


TP LVDS IG CLKN LVDS _ IG 
MAKE_BASE=TRUE, 
NC_LVDS_IG 
MAKE_BASE=TRUE 
NC_LVDS_IG 
MAKE_BASE=TRUE 


NC_LVDS_IG 
MAKE_BASE=TRUE 


MAKE_BASE 
CLK P 





TRUE EXCARD_D2RN =PP3V3_S 


MAKE_BASE=TRUE 
TRUE EXCARD_D2RP 


op EXCARD_R2D_CN 


fee EXCARD_R2D_CP 
MAKE_BASE=TRUE 

TEU CLK100M_EXCARDN 
jem CLK100M_EXCARDP 


|_BASE=TRUE 








CLK N 


ZO911 
STDOFF-—4.50D1.8H-SM 


©) 4x 860-1327 T ; (C) 


Z0912 
STDOFF-—4.50D1.8H-SM 








DATAP<O. .3> LVDS_IG 
NO_TEST=TRUE, 

DATAN<O. .3> LVDS_IG 
NO_TEST=TRUE, 

DATAP<3> LVDS_IG 
NO_TEST: 


NC_LVDS_IG_A_DATAN<3> LVDS_IG_A_DATA_N<3> 
MAKE_BASE=TRUE, 


DATA _P<0.. 














DATA_N<0.. 








DATA_P<3> 








DP_EXTA_DDC_CLK 
MAKE_BASE=TRUE, 


6: _DP_EXTA _DDC_DATA 
MAKE_BASE=TRUE 


«3 _DP_EXTA_HPD 
MAKE_BASE=TRUE 








NO_TEST=TRUE, 
LCD_BKLT_PWM LVDS_IG_BKL_ PWM 
MAKE_BASE=TRUE 

LCD_IG_PWR_EN LVDS_IG_PANEL PWR 
MAKE_BASE=TRUE 


LCD_BKLT_EN 
MAKE_BASE=TRUE, 





IG_B_DDC_DATA 








X21 Boss 


Z0914 
STDOFF-—4 .50D1.9H-SM 





SSD Boss 


Z0915 
STDOFF-—4.50D1.9H-SM 








Fan Boss 


Z0905 
STDOFF—4.50D1.8H-SM 


IG_B_HPD 








PEG _CLK100M_P LVDS_IG_BKL_ON 


PEG _CLK100M_N 


CLK100MP 
CLK100MN 








MAKE_BASE=TRUE 





MAKE_BASE=TRUE 











TP _PCH_CLKOUT, DPLL_REF_CLK_N LEN 


SATA Aliases 
MAKE_BASE=TRUE CRITICAL 


Unused SATA ODD Signals 





860-1327 860-1327 860-1327 


TP _PCH_CLKOUT DPLL 


MAKE_BASE=TRUE 





NC_SATA_ODD_R2DCP. 
MAKE_BASE=TRUE NO_TEST=TRUE 


NC_SATA_ODD_R2DCN 
MAKE_BASE=TRUE NO_TEST: 





CLK _P<1> 
CLK _N<1> 
CKE<1> 

CS_L<1> 


CLKP<1> 


CLKN<1> 6s _PPBUS_SW_LCDBKLT PWR 1 
MAKE_BASE=TRUE 3 MIN_LINE_WIDTH=0.5 MM 

CKE<1> MIN_NECK_WIDTH=0.375 MM 

MAKE_BASE=TRUE, VOLTAGE=12.6V 


CS_L<1> 3 48 OT ISNS_LCDBKLT P MAKE, BASE-TRUE 


ODT<1> Tails -TOpER Tee =PPBUS_SW_BKL 
7345 
CLKP<1> an 


CLKN<1> 

ne NC_USB_HUB1_0CS4 —_ 

CS_L<1> MAKE_BASE=TRUE, — 
NC_USB_HUB2_0CS4 — 


MAKE_BASE=TRUE 








MAKE_BASE=TRUE, PPBUS_SW_BKL 





EMI I/O Pogo Pins 
USB/SD Card 


CRITICAL 


ZS0905 ZS0906 


POGO-2.00D-3.6H-K86-K87 POGO-2.00D-3.6H-K86-K87 
sM sM 


© © 


870-1938 870-1938 





MAKE_BASE=TRUE 





NC_SATA_ODD_D2RP 
MAKE_BASE=TRUE 


NC_SATA_ODD_D2RN 
MAKE_BASE=TRUE 





NO_TEST=TRUE 





DisplayPort Pogo 





MAKE_BASE=TRUE 
ODT<1> 


CLK P<1> 
CLK _N<1> 
CKE<1> 

CS_L<1> 














NO_TEST: 


CRITICAL MAKE_BASE=TRUE 








MAKE_BASE=TRUE, 





MAKE_BASE=TRUE 
=USB_HUB1_OCS4 








UNUSED SDCARD USB Aliases 


=PP3V3_S3_USB_HUB 





MAKE_BASE=TRUE 





MAKE_BASE=TRUE, =USB_HUB2_OCS4 





ODT<1> 
A<15> 
A<15> 


ODT<1> 


A<15> 4 
A<15> RO901 


MAKE_BASE=TRUE, 10K 
SIGNAL_MODEL=EMPTY 58 


1/200 
RO926 fy 


2015 








MAKE_BASE=TRUE 











MAKE_BASE=TRUE T29_A_BIAS caps 


to [> foo foo foo fo fo [> [> b> > > 





sae T29_ A BIAS R Tg9 A BIAS D2RP1 





CRITICAL CRITICAL 


ZS0904 ZSO0907 
— 0.010F 


POGO-2 .0OD-2 . 95H-K86-K87 1.4DIA-SHORT-SILVER-K99 10% 
SM SM 2 


fi ) ( ) T29BST:N 


RO960 
870-1940 870-2015 


* CO906 
USB_SDCARD_N 


SIGNAL_MODEL=EMPTY 





on ce 24 OOTP USB _SDCARD_P 


=PPVIN_SW_T29BST =PP15V_T29 REG 


AL_MODEL=EMPTY 


RO927 











sa e T29_A BIAS R A_BIAS_D2RN1 





6a 63 _T29_ A BIAS 


co907 
0.01UEF 


C0960 ? a1 a: 
0.01UF — 1ov 


108 —J 
lov 201 


Can Slots xen? 








SLO 201 SLO902 


1 TH-NSP T29_A_BIAS caps 


SL-1.1X0.4-1.4x0.7 
SL-1.1X0.4-1.4x0.7 








998-2691 DP_A_BIAS caps 


998-2691 ea s T29_A BIAS R 


Tg9 A BIAS R2DPO 
> C0901 «3 _DP_A_BIAS P_2 «: .DP_A BIAS P_O 
— 0.01UF 
[— 2 


SIGNAL_MODEL=EMPTY 





Unused PGOOD signal 





TP P1V5S3RSO RAMP DONE 
MAKE_BASE=TRUE 


TP DDRREG PGOOD 
MAKE_BASE=TRUE, 


co964 ? P1V5S3RS0 RAMP DONE 


0.010F — 
——— 





DDRREG PGOOD 








\AL_MODEL=EMPTY — 


DisplayPort PCB Stiffener 


(Provides PCB support for small finger above J9400) 








sae T29 A BIAS R 





T29 JTAG 


RO990 


ss DP_A_BIAS_N_O JTAG_ISP_TCK JTAG 129 TCK R 1A), 2 JTAG T29 TCK 
23 19 
2319 CN AV AVAY, > * 


MAKE_BASE=TRUE 


No STUFF 


MTO900 
STIFFENER-K16-K99 


SM-SP 


DP_A_BIAS_N 


SIGNAL_MODEL=EMPTY 63 











SIGNAL_MODEL=EMPTY 





STAG T29 TDI 














1s (IN _JTAG_IsP_Tp1 








806-1176 


MODEL=EMPTY 


MAKE_BASE=TRUE 


1° UTP _ITAG_ISsP_TDo JTAG_T29_TDO 





MAKE_BASE=TRUE 


51 
ca s T29_A BIAS R 











Digital Ground 


METTAGEOy 2 ey T29 Aliases 


MIN_NECK_WIDTH=0.075MM. 
MIN_LINE_WIDTH=0.6MM 


SYNC_MASTER=K91_MLB SYNC_DATE=05/15/201q 


Signal Aliases 


24 e 7 =PP3V3_S3_USB_HUB Wine on — 
ees Th. nee ee 051-8871 
RO915 RO916 pple nec. — 
51 
122 A BIAS R 1g2_A BIAS RIDN 13 23 = 
NO STUFF NOTICE OF PROPRIETARY PROPERTY: —— 
THE INFORMATION CONTAINED HEREIN IS THE 
RO917 50 USB_T29A_N PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
PAGE 
WAI oa TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 9 OF 109 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SSEE 
ALL RIGHTS RESERVED 8 OF 74 





Unused USB ports 














> C0904 
— 0.01UF 
mee 


SIGNAL_MODEL=EMPTY 


T29_A_RSVD_N 
T29 A _RSVD_P 








0 
r 2 58 
RO918 20" CAKE ae USB T29A P THE POSESSOR AGREES TO THE FOLLOWING: 





NO STUFF 





WWW.AliSaler.com 


S2N 


N<0> 


OMIT_TABLE 
CRITICAL 





DMI_RX_0O* 





S2N 


N<1> 


DMI_RX_1* 





S2N 


N<2> 


DMI_RX_2* 





S2N 


N<3> 


DMI_RX_3* 





S2N 


P<O> 


DMI_RX_O 





S2N 


P<1> 


DMI_RX_1 





S2N 


P<2> 


DMI_RX_2 





S2N 


P<3> 


DMI_RX_3 





N2S 


N<0> 


DMI_TX_0* 





N2S 


N<1> 


DMI_TX_1* 





N2S 


N<2> 


DMI_TX_2* 





N2S 


N<3> 


DMI_TX_3* 





N2S 


P<0> 


DMI_TX_O 





N2S 


P<1> 


DMI_TX_1 





N2S 


P<2> 


DMI_TX_2 





N2S 


P<3> 


DMI_TX_3 





DATA 


N<0O> 


U1000 
SANDY-BRIDGE 
MOBILE-2C-35W 
BGA 
(1 OF 9) 





FDIO_TX_0* 





DATA 


N<1> 


FDIO_TX_1* 





DATA 


N<2> 


FDIO_TX_2* 





DATA 


N<3> 


FDIO_TX_3* 





DATA 


N<4> 


FDI1_TX_0* 





DATA 


N<5> 


FDI1_TX_1* 





DATA 


N<6> 


FDI1_TX_2* 





DATA 


N<7> 


FDI1_TX_3* 





DATA 


P<0> 


FDIO_TX_O 





DATA 


P<1> 


FDIO_TX_1 





DATA 


P<2> 


FDIO_TX_2 





DATA 


P<3> 


FDIO_TX_3 





DATA 


P<4> 


FDI1_TX_O 





DATA 


P<5> 


FDI1_TX_1 





DATA 


P<6> 


FDI1_TX_2 





DATA 


P<7> 


FDI1_TX_3 





FSYN 


C<0> 


FDIO_FSYNC 





FSYNC<1> 


FDI1_FSYNC 





INT 


FDI_INT 





LSYNC<0O> 


FDIO_LSYNC 





LSYNC<1> 


FDI1_LSYNC 








COMP 
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INTEL FLEXIBLE DISPLAY INTERFACE SIGNALS 





EDP_ICOMPO 
EDP_COMPIO 





EDP HPD L 


EDP_HP. 





DP 


INT AUX CH N 


EDP_AUX* 





DP 


INT AUX CH P 


EDP_AUX 





DP 


INT ML N<0O> 


EDP_TX_0* 





DP 


INT ML N<1> 


EDP_TX_1* 





DP 


EDP _TX N<2> 


EDP_TX_2* 





TE’ 


EDP _TX N<3> 


EDP_TX_3* 





DP 


INT ML P<0O> 


EDP_TX_O 





DP 


INT ML P<1> 


EDP_TX_1 





TE 


EDP _TX P<2> 


EDP_TX_2 





TP 


EDP TX P<3> 


Stee OOF 6 4 * 


EDP_TX_3 





Intel Doc 438297 Huron River SFF DG revl.0 section 2.2.1 recommendation 


NOTE: eDP_COMPIO and eDP_ICOMPQ can not be left floating 
even if Internal Graphics is disabled since they are 
shared with other interfaces. 


ge active low signal. 
aired on the motherboard 
gh signal from Embedded DisplayPort sink device 


to low voltage signals for the processor 
(refer to latest Processor EDS for DC specifications) . 


If HPD is disabled while eDP interface is_ still enabled, 


Connect it to CPU VCCIo via a 10-kOhm pull-up resistor on the 
This signal can be léft as no-connect if entire eDP interface 


CFG<7> 
CFG<6> 
CFG<5> 











-CPU_CFG<2> 


NOSTUFF. NOSTUFF, | NOSTUFF. 
R1042 R1045 R1046 R1047 
1K 1K 1K 1K 











FOR SANDYBRIDGE PROCESSOR 


CFG [7] 
CFG [6:5] 
CFG [4] :eDP ENABLE/DISABLE 
[3] :PCIE x4 LANE REVERSAL 
[2] :PCIE x16 LANE REVERSAL 


:PEG DEFER TRAINING (DEFAULT) 


:PCIE BIFURCATION 1 x16 


DISABLED 


WWW. AliSaler.com 


(DEFAULT) 


NORMAL OPERATION to} 
NORMAL OPERATION to} 


motherboard. 
is disabled: 





FIXME; Pin should be 


PCI EXPRESS BASED INTERFACE SIGNALS 


G 
ro 
* 


EMBEDDED DISPLAY PORTH 





PEG_ICOMPI 
PEG_ICOMPO 
PEG_RCOMPO 


PEG_RX_0O* 
PEG_RX_1* 
PEG_RX_2* 
PEG_RX_3* 
PEG_RX_4* 
PEG_RX_5* 
PEG_RX_6* 
PEG_RX_7* 
PEG_RX_8* 
PEG_RX_9* 
PEG_RX_10* 
PEG_RX_11* 
PEG_RX_12* 
PEG_RX_13* 
PEG_RX_14* 
PEG_RX_15* 


PEG_RX_O 
PEG_RX_1 
PEG_RX_2 
PEG_RX_3 
PEG_RX_4 
PEG_RX_5 
PEG_RX_6 
PEG_RX_7 
PEG_RX_8 
PEG_RX_9 
PEG_RX_10 
PEG_RX_11 
PEG_RX_12 
PEG_RX_13 
PEG_RX_14 
PEG_RX_15 


PEG_TX_0* 
PEG_TX_1* 
PEG_TX_2* 
PEG_TX_3* 
PEG_TX_4* 
PEG_TX_5* 
PEG_TX_6* 
PEG_TX_7* 
PEG_TX_8* 
PEG_TX_9* 
PEG_TX_10* 
PEG_TX_11* 
PEG_TX_12* 
PEG_TX_13* 
PEG_TX_14* 
PEG_TX_15* 


PEG_TX_O 
PEG_TX_1 
PEG_TX_2 
PEG_TX_3 
PEG_TX_4 
PEG_TX_5 
PEG_TX_6 
PEG_TX_7 
PEG_TX_8 
PEG_TX_9 
PEG_TX_10 
PEG_TX_11 
PEG_TX_12 
PEG_TX_13 
PEG_TX_14 
PEG_TX_15 


ss CPU_PEG COMP. 


R1010 
24.9 | 


=PP1V05_SO CPU VCCIO 











PLACE_NEAR=U1000.63:12 














Db 
im 
© 

















NOSTUFF 





R1064" 








49.9 
: 
1/200 





20 








[om omemomomonomomenomonomomen ene) 




















NOSTUFF 





R1065" 





49.9 




















=PPVCORE_SO CPU ; 


1214 


=PPVCORE_SO_CPU_VCCAXG 


NOSTUFF 


*R1070 
49.9 


2201 


PLACE_NEAR=U1000.H45:50.8MM 
PLACE_SIDE=BOTTOM 


712 


CPU VCC. 


NOTE: 


CPU_CFG<0> 


OMIT_TABLE 
CRITICAL 








CPU _CFG<1> 





CPU_CFG<2> 





CPU_CFG<3> 





CPU_CFG<4> 





CPU_CFG<5> 





CPU_CFG<6> 





CPU_CFG<7> 





CPU_CFG<8> 





CPU_CFG<9> 





CPU_CFG<10> 





CPU_CFG<11> 





CPU _CFG<12> 





CPU_CFG<13> 





CPU_CFG<14> 





CPU_CFG<15> 





CPU_CFG<16> 





CPU_CFG<17> 





VALSENSF. 

















Note. VOLTAGE=1.25V 


CPU_ VCC 


VALSENSFE. 

















Note. VOLTAGE=0V 


CPU_AXG 


VALSENSFE. 

















Note. VOLTAGE=1.05V 


CPU_AXG 


VALSENSF. 























Note. VOLTAGE=0V 


NOSTUFF 


*R1071 
49.9 
s 


PLACE_NEAR=U1000.K45:50.8MM 


PLACE_SIDE=BOTTOM 


PLACE_NEAR=U1000.K43:50.8MM 








NOTE: 





PLACE_SIDE=BOTTOM 


Intel validation sense lines per 


TP_CPU_VCC_DTF_ SE 


Pp 
N 
Pp 
N 
NSE 








CPU_THERMD_ P 








346 COUT} CPU _THERMD _N 


doc 439028 rev1.0 HR_PPDG sections 6.2.1 and 6.3.1. 





























D 
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CFG<16> 





CFG<3> 





CFG<1> 
CFG<0O> 


NOSTUEF. 
R1040 
1K 





NOSTUEF. 
R1041 


NOSTUEF. 
R1043 


NOSTUFF. 
R1049 
1K 





IMMEDIATELY AFTER xxRESETB 


10 = 2 x8 o1 
0 = ENABLED 


LANES REVERSED 
LANES REVERSED 


= WAIT FOR BIOS 
00 = x8, x4, x4 
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SEE SEE ESSE EE GEES FEEEETEETEEEEEES FEFEPETEEEROTEEE FERRO TEEEO EEE EES 


, =PP1V05_ SO CPU VCCIO 





Q1031 
SSM3K15FV 





SOD-VESM-HF 

















NEAR-UL000.AG11:12. 7b 


EDP _ HPD IL . 


| EEE 


NOTE: 


- 


cFG_o U1000 


BGA 
CFG_1 

> (5 OF 9) 
ICFG_2 


RESERVED 
ICFG_3 


ICFG_4 
CFrS_5 
ICFG_6 
ICEFG_7 
ICFG_8 
ICFG_9 
ICFG_10 
ICFG_11 
ICFG_12 
ICFG_13 
ICFG_14 
CEG_15 
ICFG_16 
CFG_17 


SANDY-BRIDGE 
MOBILE-2C-35W 


lVCC_VAL_SENSE 
lVSS_VAL_SENSE 


I'VAXG_VAL_SENSE 
IVSSAXG_VAL_SENSE 


lVCC_DIE_SENSE 


IRSVD_6 
RSVD_7 


RSVD_8 

IRSVD_9 

RSVD_10 

IRSVD_11 

IRSVD_12 

IRSVD_13 

IRSVD_14 

IRSVD_15 Di 
IRSVD_16 Di 


RSVD_28 
RSVD_29 


RSVD_30 
RSVD_31 
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TVCLKINP 


DMIORXN UI800 FDI_RXNO 
COUGAR-POINT 
DMI1RXN MOBILE-SFF FDI_RXN1 
DMI2RXN FCBGA FDI_RXN2 
DMI3RXN (3 OF 10) FDI_RXN3 
OMIT_FABREN4 
FDI_RXN5 
FDI_RXN6 
FDI_RXN7 


FDI DATA 9 66 ° ON LVDS IG BK QQ L_BKLTEN U1800 SDVO_TVCLKINN 
FDI DATA 9 * On LVDS _ IG PAI L_VDD_EN COUGAR-POINT SDVO_TVCLKINP 


FDI DATA MOBILE-SFF 
FDI DATA has on LVDS _ IG BKI L_BKLTCTL FCBGA SDVO_STALLN| 


° ee SDVO_STALLP 
FDI DATA 9 L_DDC_CLK OMI{f_TABLE = 


FDI DATA 9 L_DDC_DATA SDVO_INTN| 
FDI DATA 9 66 SDVO_INTP 


FDI DATA %& ._CTRL_CLK 
: /L_CTRL_DATA 
FDI DATA SDVO_CTRLCLK| 
FDI DATA ; Lvp_1BG nve-AtatpaTa 


FDI DATA 9 PYB=VBG DDPB_AUXN 


FDI DATA 8 LVD_VREFH DDPB_AUXP 

Ps mee LVD_VREFL DDPB_HPD 
FDI DATA 9 nkaK 

FDI DATA Nox S“{qivpsa_cuK* 

3 AK46 

FDI DATA 6 Nc *———JLVDSA_CLK 

AR46 
































STALLN 
STALLP 




















DMI_N2S_P<0> 
DMI_N2S_P<1> 
DMI_N2S_P<2> 
DMI_N2S_P<3> 


DMIORXP 
DMI1RXP 
DMI2RXP 
DMI3RXP 





INTN 
INTP 


























DDC _ CLK 
DDC DATA 





FDI_RXPO 
DMIOTXN FDI_RXP1 
DMI1TXN FDI_RXP2 
DMI2TXN FDI_RXP3 
DMI3TXN FDI_RXP4 
FDI_RXP5 
FDI_RXP6 
FDI_RXP7 











DMI_S2N_N<0> 
DMI_S2N_N<1> 
DMI_ S2N N<2> 
DMI_S2N_N<3> 








AUX _N 
AUX P 
HPD 
































DMI_S2N_P<0> 
DMI_S2N_P<1> 

69 DMI_S2N_P<2> 
° UT} DMI_S2N_P<3> 


MLN<0O> 
MLP<0O> 
MLN<1> 
MLP<1> 
MLN<2> 
MLP<2> 
MLN<3> 
MLP<3> 


DMIOTXP 
DMI1TXP 
DMI2TXP 
DMI3TXP 


DDPB_ON 
DDPB_OP 
DDPB_1N 
DDPB_1P 
DDPB_2N| 
DDPB_2P 
DDPB_3N| 
DDPB_3P 


























LVDSA_DATA_0* 
FDI INT LVDSA_DATA_1* 
ILVDSA_DATA_2* 
LVDSA_DATA_3* 








PeOe FEET OObd FEES 





FDI_INT 











FDI_FSYNC<0> 
FDI_FSYNC<1> 


PCH DMI2RBIAS DMI2RBIAS FDI_FSYNCO 
@_NEARGUI600BRZ0+2_54mm 
FDI_FSYNC1 


PCH DMI COMP DMI_ZCOMP FDI_LSYNCO 
DMI_IRCOMP FDI_LSYNC1 




















[oo Joo Joo to to | Ito Iw 


LVDSA_DATAO 
LVDSA_DATA1 
LVDSA_DATA2 

=T29 WAKE €] 63 LVDSA_DATA3 
PCIE WAKE L Cm» anea 


MAKE_BASE=TRUE Nc %———d_LVDSB_CLK* 


PM CLKRUN_L ED 6 0 2 No 2844 |tvpsB_ciK 





FDI_LSYNC<0> 
FDI LSYNC<1> 











CTRL CLK 
CTRL DATA 


DDPC_CTRLCLK 
DDPC_CTRLDATA| 














R 


PM SYSRST_L SYS_RESET* WAKE* 








AUXN 
AUXP 
HPD 


DDPC_AUXN 
DDPC_AUXP 
DDPC_HPD 








CLKRUN* /GPIO32 











t | 4h Odd FHOOTOOT FETE EEF 


PM PCH SYS PWROGy SYS_PWROK 


Nc SS qivpse_pata_o * 

LPC PWRDWN L ‘ Nc apie intial 
{OD «0 Noi givpsB_DATA_2* 

PM_CLK32K_ SUSCLK NC aod LvpsB_paTA_3* 








PM PCH PWROK PWROK 





MLN<0O> 
MLP<0O> 
MLN<1> 
MLP<1> 
MLN<2> 
MLP<2> 
MLN<3> 
MLP<3> 


DDPC_ON| 
DDPC_OP 
DDPC_1N 
DDPC_1P 
DDPC_2N| 
DDPC_2P 
DDPC_3N| 
DDPC_3P 








PM MEM PWRGD 





DRAMPWROK SUS_STAT*/GPIO61 














DPWROK SUSCLK/GPI062 











PM DSW _PWRGD 





PM PCH APWROK| APWROK 





SLP_S5 L LVDSB_DATAO 

L LVDSB_DATA1 

LVDSB_DATA2 

SLP_S3 L P LVDSB_DATA3 
A 


SLP_S5*/GPIO063 











DIGITAL DISPLAY INTERFACE 


SYSTEM POWE 
MANAGEMENT 


PM RSMRST_L RSMRST* SLP_s4* SLP_S4 «7 =PPVRTC_G3_ PCH 














PCH SUSWARN_L SUSWARN* /SUSPWRDNACK/GPIO30 SLP_S3* 








ajAaWAANAA|A A|aAM jaja 








PM PWRBTN_ L PM_SLP 








eeeeeae 


) PWRBTN* SLP_A* TP CRT IG BLUE CRT_BLUE 


I|ACPRESENT/GP1I031 - TP_CRT_IG_GREEN SRESCREEN DDPD_CTRLDATA| 
pMUSUNE TP CRI IG RED CRT_RED = 





CTRL CLK 
CTRL DATA 


DDPD_CTRLCLK| 





SMC_ ADAPTER EF 














PM BATLOW L BATLOW* /GPIO72 PMSYNCH 








‘ 


AUXN 
AUXP 
HPD 


% DDPD_AUXN| 
SLP_LAN*/GPI029 ae GPIO29 SLP LAN LL: « IP CRT IG DDC CLK CRT_DDC_CLK DDPD_AUXP 
TP CRT IG DDC DATA CRT_DDC_DATA DDPD_HPD 




















eeeeteeete 








MLN<0O> 
MLP<0O> 
MLN<1> 
MLP<1> 
MLN<2> 
MLP<2> 
MLN<3> 
MLP<3> 


DDPD_ON| 





TP CRT IG HSYNC CRT_HSYNC 
TP CRI IG vSYNC re DDPD_oP 
DDPD_1N 


PCH DAC IREF DDPD_1P 

SLP_sus* PM _SLP_SUS_L DAC_IREF ORES ON 
CRT_IRTN 

DDPD_2P 

DDPD_3N 

DDPD_3P 

















DSWVRMEN PCH DSWVRMEN 


























SUSACK* PCH SUSACK L 




















Woof fjjoly Ppp joe 








TESISEC SOME MRIIIITI LR SOMEMIIIIII LR SOC MI RIEL 








5% 
1/2 QWhce_wear-u1800.R51:2. 54mm 
ME 

2201 


S:DMI & FDI Term Voltage 





et to Vss when Low 
Set to Vec when High 





PCH SUSWARN_ L y PCH SUSACK L ,,; 





is 7 =PP3V3_SO PCH STRAPS 





R1991' 
8.2K 


5% 

1/20W 

MF 
2015 


is 7 =PP3V3_SUS_GPIO PM CLKRUN_ MD ¢ 1) 40 a2 


a 7 =PP3V3_S5 PCH 
is 7 =PP3V3_SUS_GPIO 

















NOSTUFF 





PCH SUSWARN_L ;,; 
GPIO29 SLP LAN I,, 


es 
PM BATLOW L 17 at 
PCH DMI/FDI/GRAPHICS 


PM PWRBTN _L ide —————— — 
PCIE WAKE L , « Apple Inc. oor ee 
2 24540 


NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 19 OF 109 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [oSEE 
ALL RIGHTS RESERVED 17 OF 74 
































WWW.AliSaler.com 





UL800 
ies COUGAR-POINT RSVP-BES 
ITP2 MOBILE-SFF RSVD_BE1 


ITP3 FCBGA RSVD_AU8 
TP 4 (5 OF 10) RSVD_BJ7 


TPS OMIT_TABLE 
—RSVD_BA3 
TP6 


RSVD_BH3 
TPT 


TPS RSVD_AU6 
TPO RSVD_AW3 
FIXME: NEED INTEL APPROVAL OF NC ON TPS TP10 RSVD_AW1 
TP1L RSVD_AY6 
TP_PM TEST RST L ITP12 RSVD_AY2 
ITP13 RSVD_AY4 
ITP14 RSVD_BC3 
ELS. RSVD_BC1 
ITP16 RSVD_BG1 
TP17 RSVD_BG3 
TP18 RSVD_BE6 =PP1V8_ SO PCH _VCC_DFTERM 
TP19 RSVD_BH4 c R2081' 

TP20 RSVD_BF7 2.2K 

RSVD_BJ4 Cc 1/280 

RSVD_BJ5 204 2 

RSVD_BK6 








TP21 
TP22 
TP23 
ITP24 RSVD_AY8} “SNC 7 
TP 41 DF_TVS CPU _PROC_SEL_L 
TR 42 % 





RSVD_BL5 
Tees. 
TP26 
ITP27 RSVD_BD2 
ITP28 RSVD_BD4 
TR29 
ITP30 
Tea 


faabee USBPON| USB_HUB1 UP _N 


fess USB _HUB1 UP P 
ITP34 


ITP35 USBP1N| 
ITP36 USBP1P 
Tea? 
TP38 
TP39 
ITP40 USBP3N| 
USBP3P 


RSVD_BB6 


RSVD_BA1 
RSVD_BF6 





USBPOP 





NC_USB_1N 
NC_USB_1P 








NC_USB_ 2N 
NC_USB_ 2P 


USBP2N| 
USBP2P 








=PP3V3_SO PCH GPIO NC_USB_ 3N 


NC USB 3P 








R2010 PCI _INTA 
R2Z011 is PCI _INTB 
R2012 


PCI INTC 
R2013 PCI INTD 


R2016 JTAG GMUX_TMS 


T29 A HV EN L 
R2018 dis PCI REQ3 L 


PCH PCI GNT1 L 
PCH PCI GNT2_ L 
PCH PCI GNT3 L 


QP IRQA* 
PIRQB* 
PIROC* 
PIRQD* USBP5N| 
USBP5P 





NC _ USB 4N 
NC_USB_ 4P 


USBP4N| 
USBP4P 





unused 











NC_USB_5N 
NC_USB_5P Sore 











REQ1*/GPIO50 
IREQ2* /GPIO52 USBP 6N 
IREQ3*/GPIO54 USBP6P 





NC_USB_6N 
NC_USB_6P 














NC_USB_7N 
NC_USB_7P 


IGNT1*/GPIO51 USBP7N| 
IGNT2* /GPIO53 USBP7P 
IGNT3*/GPIO55 

















HUB2_ UP _N 
HUB2 UP P 


USBP8NI 
PIRQE*/GPIO2 USBP8P 
PIRQF*/GPIO3 
IPIRQG*/GPIO4 
IPIRQH*/GPIO5 
#2 lpm USBP10N| 

USBP10P 





PCI INTE L 

AUD _ IP PERIPHERAL DET 
T29 MCU _INT L 

AUD _I2C INT L 














CAMERA _N 
CAMERA _ P 


USBP9N| 
USBP9P 




















USB_10N =PP3V3_S3 PCH GPIO 
USB_10P 











TP PCT PME L 








=PP3V3_ SUS GPIO 





PLT RESET L PYQPLTRST* 





USB_11N F 
USB 11P er IR2061 R2065 ae 


USB_12N ; 3H 1 
a 35 Ow R2067 
USB _12P Me 3 He 


5% 
1/20W 
MF NOTE: PULLUP IS REQUIRED 
2201 ON AP_PWR_EN IF ISOLATION RESISTOR 
R2090 IS UNSTUFFED 


aes R2090 


1 AP PWR_EN « a 


USBP11N 
G51 _|cLKouT_Pcro USBP11P 
Bag ICLKOUT_PCI1 
H48 USBP12N| 
ICLKOUT_PCI2 
343 USBP12P 

ICLKOUT_PCI3 
G45 ICLKOUT_PCI4 USBP13N 


USBP13P 





LPC _ CLK33M SMC _R 

LPC CLK33M LPCPLUS R 
TP PCI CLK33M OUT2 
TP PCI CLK33M OUT3 
PCH CLK33M PCIOUT 























USB_13N 
USB_13P 








PPETE TO ahGd CFF OFF FES 
HUN aaa 











USBRBIAS* » PCH USB RBIAS 
USBRBIAS t 











2s PCH _GPTIO59 OCO L 
USB _HUB_ SOFT RESET_L 2; 24 
SDCONN STATE RST_L ,, 
ENET PWR _ EN 23 
PCH GPTIO43 0C4 L, 
SDCONN_ STATE CHANGE ,, 
PCH GPTO10 OC6 1», 
PCH GPTIO14 OC7 L., 


0c0*/GPIO59 
oc1*/GPIO40 


PCH PCI GNT3_ L 0C2*/GPTO41 
PCH PCI GNT2 L 0C3*/GPIO042 


PCH PCI GNT1 L o0c4*/GPT043 
Oc5*/GPIO9 


oc6*/GPIO10 
oc7*/GPIO14 
























































etttedes 











NOSTUFF NOSTUFF NOSTUFF 


R2052' 





SYNC_DATE=12/13/201q 


oot 8871 ped 


Y 2.5.0 | 








Apple Inc. 





NOTICE OF PROPRIETARY PROPERTY: 


THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 20 OF 109 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [oSEE 
ALL RIGHTS RESERVED 18 OF 74 








WWW.AliSaler.com 


2319 8 


is 


19 


JTAG ISP TCK 


22 19 16 7 =PP3V3_ SO PCH «a, ao 





ODD PWR_EN L 





GMUX_INT 








R2112' 





R2113' 


R2190* 
100K 


DS 

1/20W 

MF 
2015 


SMC_ IG THROTTLE L 





BMBUSY*/GPIOO U1800 





FW PME L 


TACH1/GPIO1 COUGAR-POINT 





GMUX_INT 


TACH2/GPIO6 MOBILE-SFF 





SMC _ RUNTIME SCI L 


FCBGA 
TACH3/GPIO7 





NC_GPIO8 


GPIO8 oMf1?F TABLE 





PCH GPIO12 


LAN_PHY_PWR_CTRL/GPIO12 





PCH GPTO15 


GPIO15 





SATA4GP/GPIO16 





12 oy AUD IPHS SWITCH EN P 
LPCPLUS GPTO 


TACHO/GPIO17 





26 23 











19 is 7 ie 7 [=PP3V3_ SUS .GPTO 





v7 =PP3V3_S5 PCH 


NOSTUFF 


R2195° R2192' 





R2193' 
100K 


5S 

1/20W 

MF 
2015 





R2194' 





LPCH GPIO12;, 
SPIROM USE MLB, .3° 





PCH GPIO24,, 





ISOLATE CPU MEM L .,, ; 





ODD PWR_EN L 


SCLOCK/GPIO22 





a> PCH GPIO24 


GP1024/MEM_LED 





40 19 16 FID SMC_SCI_L 


GPIO27 





1» UT ISOLATE CPU MEM L - 


A20GATE 


=PP3V3_ SO PCH 





NOSTUFF 





A20GATE 





PECL 


R2170 
PECI i, 





RCIN* 


3 
1 2 
PCH RCIN L cam VV 





PROCPWRGD 


PCH PROCPWRGD 





THRMTRIP* 


a PM THRMTRIP L R 





INIT3_3Vv* 


PCH INIT3V3_ L 





TS_vss1 





TS_VSs2 
TS_vss3 
TS_vss4 





NC_1 





GPIO28 





T29 SW RESET L 


STP_PCI*/GPIO34 





PCH GPIO35 


GPIO35 





PCH GPIO36 SATA2GP 


SATA2GP/GPI036 





JTAG ISP TCK 


SATA3GP/GPIO37 





JTAG ISP TDO 


SLOAD/GPI038 





JTAG ISP TDI 


SDATAOUTO/GP1039 





FW _PWR_EN 


= 
> 
- 


SDATAOUT1/GP1048 





ENET LOW PWR 


SATASGP/GPIO49 





SPTROM USE MLB 


GPIO57 





MLB_RAM_ CFG3 


=. 


TACH4/GPIO68 





MLB _RAM_ CFG2 


TACHS/GPIO69 





MLB_RAM_ CFG1 


TACH6/GPIO70 





MLB CFGO 


TACH7/GPIO71 





VSS_NCTF_A4 
VSS_NCTF_A48 
VSS_NCTF_A49 

VSS_NCTF_A5 
VSS_NCTF_A51 
VSS_NCTF_BH1 

VSS_NCTF_BH51 
VSS_NCTF_BJ1 
VSS_NCTF_BJ3 

VSS_NCTF_BJ49 

VSS_NCTF_BJ51 
VSS_NCTF_BL1 
VSS_NCTF_BL3 
VSS_NCTF_BL4 

VSS_NCTF_BL48 

VSS_NCTF_BL49 

VSS_NCTF_BL51 

VSS_NCTF_C3 
VSS_NCTF_C49 
VSS_NCTF_C51 

VSS_NCTF_D1 
VSS_NCTF_D51 

VSS_NCTF_E1 








ALL RSVD TPs NC-ed per INTEL approval 


716 19 22 


PCH INIT3V3_ L 


"R2T36! 








=PP3V3_ SO PCH STRAPS 





R2196' 
10K 


ReTST 
ae 





T29 SW RESET L 


19 35 





SMC _ RUNTIME SCI L 


19 40 41 














1 
R2191 , =PP3V3_ T29 PCH GPIO 











SMC_ SCI_L =PP3V3_S3_PCH_GPIO 


16 19 40 











igis 7 =PP3V3_T29 PCH GPIO 
«7 =PP3V3_SO PCH STRARS 








JTAG ISP TDI ais 
PCH GPIO36 SATA2GP , 
ENET LOW PWR .,, 2; 





T4LVC2G08GT 
SOT833 


502 





8 








«fp T29 PWR _EN PCH 





NOSTUFF 


T29 PWR EN 
R2110 





PM PCH PWROK R219 8° 


2519 17 














23 19 omAup IPHS SWITCH_EN_PCH 


R2152 
JTAG ISP TDO ei 2 1AUD_IPHS SWITCH EN PCH 





























g 74LVC2G08GT 
SOT833 











FW PME _L 1/200 
FW PWR_EN F 201 


SMC_ IG THROTTLE L .. 2; BM BORE PWROK U21504 
8 











AUD_IPHS SWITCH EN 








{ID °» 





25 19 17 























=PP3V3 SUS GPTO 














PCH GPTO46 3. 


GPIO[68:71] have 15K-45K internal 


=PP3V3_ SO PCH STRAPS, 








DRAM_CFG2:H 


R2173' 


DRAM_CFG3: H} 


R2172' 








DRAM_CFG1:L 
R2164° 


DRAM_CFGO:L 


PCH MISC 
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VOCACLK pin left as NC per DG 


=PP3V3_S5 PCH VCCDSW 








TP PPVOUT PCH DCPSUSBYP 





22 PP3V3_ SO PCH VCC3_3 CLK F 





VCCAPLLOMI2 pin left as NC per DG 


=PP1V05_SO PCH VCCIO CLK 





AL24 left aa NC per OG 


22 29 7 =PP1VO5_ SO PCH VCCASW 





IlVCCACLK 


lVCCDSW3_3 


IDCPSUSBYP 


WCCS 3 W3T 
I1VCC3_3_V39 


I\VCCAPLLDMI2 


lVCCIO_AP27 


IDCPSUS_V13 


IDCPSUS_AR33 
IDCPSUS_AU33 


}VCCASW_AB27 
lVCCASW_AB29 


UI800 


COUGAR-POINT 
MOBILE-SFF 
FCBGA 


‘8 Sv TABLE 


VCCIO_R23 
VCCIO_R25 
VCCIO_U23 
VCCIO_U25 


VCCSUS3_3_R27| 
VCCSUS3_3_R29 
VCCSUS3_3_U27 
VCCSUS3_3_U29| 
VCCSUS3_3_N27 


VCCIO_N18 


=PP1V05_ SO PCH VCCIO USB 








=PP3V3_ SUS PCH VCCSUS_ USB 











=PP1V05_ SO PCH VCCIO PLLUSB ,; 





=PP1V05_SO PCH VCC CORE 





AB21 


I'VCCCORE_AB21 





AB23 
AC21 
AC23 
AE21 
AE23 
AF21 
AF23 
AG21 
AG23 
AG25 
AG27 
AJ21 
AJ23 
AdJ25 
AJ27 


I'VCCCORE_AC21 
lVCCCORE_AC23 
lVCCCORE_AE21 
lVCCCORE_AE23 
I'VCCCORE_AF21 
I'VCCCORE_AF23 
lVCCCORE_AG21 
lVCCCORE_AG23 
I1VCCCORE_AG25 
lVCCCORE_AG27 
I'VCCCORE_AJ21 
lVCCCORE_AJ23 
I'VCCCORE_AJ25 
l\VCCCORE_AJ27 


U1800 
lveccorE_ap2£OUGAR—POINT 
MOBILE-SFF 


VCC CORE 


FCBGA 


a SMP TABLEccapac 


CRT 
VSSADAC 


VCCALVDS_AF33 
VCCALVDS_AG33 


VSSALVDS_AC33 
VSSALVDS_AE33 


VCCTX_LVDS_AF37 
VCCTX_LVDS_AG37 
VCCTX_LVDS_AG39 
VCCTX_LVDS_AJ37 


PP3V3_ SOQ PCH VCCA DAC F », 




















IVCCASW_AB31 =PP5V_ SUS PCH V5REFSUS 
IVCCASW_AC27 
IVCCASW_AC29 
IVCCASW_AC31 
I'VCCASW_AE27 
IVCCASW_AE29 
IVCCASW_AE31 
IVCCASW_U21 
IVCCASW_V21 
IVCCASW_V23 
IVCCASW_V25 
IVCCASW_Y21 
IVCCASW_Y23 
IVCCASW_Y25 
IVCCASW_Y27 
IVCCASW_Y29 
lVCCASW_Y31 


V5REF_SUS 


Depsus_AU31L AWA G nc-ed cer 06 
=PP3V3 SUS PCH VCCSUS 


¢ 429 lWcccorE_ag29 
AJ31 lycccorE_Ag31 
AK29 lycccoRE_AK29 
64531 WeccorE_aK31 
AK33 lvcccoRE_AK33 
V5REFLN36 =PP5V_SO_ PCH VS5SREF AM33 |yoccoRE_AM33 
vecsus3_3_R33L 833 _4 =PP3V3 SUS PCH VCCSUS AM35_lycccoRE_AM35 SI 
vccsus3_3_R35| B35 ——$— VCCDMI_AM23 
ieee er =PP1V05 SO PCH VCCIO PLLPCIE —8™21 |yccto_am2i 
vecsus3_3_U33 


vecsus3_3_u35| U35 





vcc3_3_T39 =PP3V3_S0O PCH VCC3_3 HVCMOS , 2. 
HVCMOS 
VCC3_3_U37 








vccsus3_3_am27{ AM27 





VCCVRM_AU21 
VCCVRM_AW21 e 











=PP1V8R1IV5_ SO PCH VCCVRM , ;, 














=PP1V05_SO PCH VCC DMI 


CLOCK/MISC 


PP1V0O5_SO PCH VCCCLKDMI _F ,, 








VCCCLKDMI 





TP 1V05 SO PCH VCCAPLLEXP AP19 lyccaPLLEXP 








VCCDFTERM_AJ13 =PP1V8_ SO PCH VCC DFTERM ; :, 2 
VCCDFTERM_AJ15 
VCCDFTERM_AK15 


VCCDFTERM_AL13 





=PP3V3_ SO PCH VCC3 3 =PP1V05_ SO PCH VCCTO AR15 lyccro_AR15 


4413 Weero_ati3 


VCC3_3_AB19| 
VCC3_3_AC19| 
VCC3_3_R40 








PCI/GPIO/LPC 





AR23 lvccIo_AR23 
AR25 lyccto_aR25 
g 2227 Wvecro_ar27 
AR29 lyvccro_aAR29 
AU23 lyecto_au23 
e425 Ivecro_au2s 
AU27 Ivccro_au27 
AU29 Iyccto_au29 


VCC3_3_AF6 =PP3V3_SO PCH VCC3_ 3 SATA, ;, 





VCCSPI =PP3V3_S5 PCH VCC SPI 





NAND/SPI 





VCCIO_AA13 


pce 1, for decoupling only 


PPVOUT_G3_ PCH DCPRTC e— 815 Ipcprrc_ris 
MIN_NECK_WIDTH=0MANmmINE_WIDTH=0.2 mm ULS 
VOLTAGE=3. 3V IDCPRTC_U15 








VCCIO_AG13 =PP1V05_SO PCH VCCIO_ SATA , x. 20 


VCCIO_AG15 











207 =PP1V8R1IV5_SO PCH VCCVRM 


20 -PP1VO5_ SO PCH VCCADPLLA 
20 PP1VO5_ SO PCH VCCADPLLB 


=PP1V05_ SO PCH VCCIO CLK 
=PP1V05_ SO PCH VCCDIFFCLK 
vax, dle 


AC39 lvocvRM_aAc39 





VCCIO_AF15 





BF40 lyccaDPLLA 
BD40 IyvccapPLLB 





VCCAPLLSATA| /CCAPLLSATA 


¢_4025 Ivecro_au3s 
AW34 Iyvccto_aw34 


pin left as NC per DG 


=PP1V8R1IV5_ SO PCH VCCVRM ,; » 











VCCVRM_AE19] 
VCCVRM_AF17 





AJ17 \yccro_agi7 





=PP3V3_SO PCH VCC3_ 3 PCT BK28 lycc3_3_BK28 








PLACE_NEAR-U1800.R15:2. 54mm 
AC37 \vocDIFFCLKN_AC37 


AE37 |vccDIFFCLKN_AE37 
AE39 |yccDIFFCLKN_AE39 





VCCIO_AB15 =PP1V05_ SO PCH VCCIO SATA, .,,; 
VCCIO_AC13 


VCCIO_AC15 





=PP1V8R1IV5_ SO PCH VCCVRM AU19 lyccvRM_AU19 


AW18 lyccvRM_AW18 


né@$é3vccarpIpL_ap13 
ALLS 
NC 

















27 =PP1V05_ SO PCH VCCSSC AC35 Ivccssc 


PPVOUT SO PCH DCPSST U17 Ipcpsst 
MIN_LINE_WIDTH=0.2 mm MIN_NECK_WIDTH=0.2 mm VOLTAGE=3 . 3V 


=PP1V05_ SO PCH V_ PROC IO _ AM17 |v proc_ro 





VccAsWw_U19 =PP1V05_ SOQ PCH VCCASW VeCAFDIPLL pin left as NC per DG 
VCCASW_R19 


VCCASW_V19 


I'VCCAFDIPLL_AP15 








=PP1V05_ SO PCH VCCIO PLLFDI 


PLACE_NEAR=U1200.U17:2. 54mm 


1C2222 _ 


ne 67 =PPVRIC G3 PCH 
5 1 an ° lyccRTC 








H 
AK21 lyccro_aK21 a 


=PP1V05 SO PCH VCCDMI FDI AU15 lyccpMI_au15 


AW16 lyccpMI_aw16 














=PP3V3R1V5_ SO PCH VCCSUSHDA , ,, 22 


10 mA Max, Ima Idle 


VCCSUSHD. 




















RTC} CPU 
HDA| FUSE 











Q 














BQO 














PCH VCCADPLLA Filter 
(PCH DPLLA PWR: 
PP1V0O5_SO PCH VCCADPLLA 
MIN_LINE WIDTH=0.4 MM 


MIN NECK _WIDTH=0.2 MM 
VOLTAGE=1.05V 


1C2261 as 


=PP1V05_SO PCH VCCADPLL 





1800.BF40:2. 54MM 














PCH VCCADPLLE Filter 
(PCH DPLLB PWR: 
PP1V05_SO PCH VCCADPLLB 
MIN_LINE_WIDTH=0.4 MM 


MIN NECK WIDTH=0.2 MM 
VOLTAGE=T.05V 


1C2266 








Q 


PLACE_NEAR=U1800.8F40:2. 54MM 








N 
OXxHEO. 








PCH POWER 
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IVSS_BB50. U1800 VSS_G34 
lvss_pc11 FCBGA vss _636 
(10 OF 10) 
IVSS_BC13 vss VSS_G39 
VSS_G7 IVSS_BC16 VSS_G41 
IVSS_BC18 VSS_G43 
IVSS_BC21 VSS_J7 
IVSS_BC23 vVSS_J9 
IVSS_BC25 vss_dJ11 
IVSS_BC27 VSS_J13 
IVSS_BC29 VSS_J16 
IVSS_BC31 VSS_J18 
IVSS_BC34 VSsS_dJ21 
IVSS_BC36 VSS_J23 
IVSS_BC39 VSS_J25 
VSS_BC41 VSS_J27 
IVSS_BC43 VSS_J29 
IVSS_BC45 VSS_J31 
VSS_BD15 VSS_J34 
IVSS_BD24 VSS_J36 
IVSS_BE7 VSS_J39 
IVSS_BE9 vss_J41 
VSS_BE11 vss_J45 
IVSS_BE13 VSS_K2 
IVSS_BE16 VSS_K4 
IVSS_BE18 VSS_K48 
IVSS_BE21 VSS_K50 
IVSS_BE23 VSS_L7 
IVSS_BE25 VSS_L9 
IVSS_BE27 VSS_L11 
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IVSS_BH18 VSS_N11 
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IVSS_BK22 VSS_P50 
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IVSS_BK32 VSS_R31 
IVSS_BK34 VSS_R37 
IVSS_BK38 VSS_T7 
IVSS_BK42 VSS_T9 
IVSS_BK46 VSS_T11 
VSS_D6 VSS_T13 
IVSS_D10 VSS_T41 
lvss_p14 vss_T43 
lvSs_D18 vss_T45 
IVSS_D22 VSS_U31 
lvSS_D26 vss_u49 
IVSS_D30 VSS_V2 
IVSS_D34 VSS_V4 
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IVSS_D42 VSS_V9 
IVSS_D46 vss_v11 
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lvss_Fr4 vSS_V17 
IVSS_F48 VSS_V27 
IVSS_F50 VSS_V29 
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lvSS_G11 VSS_V35 
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IWSS_G16 vss_v43 
lvSs_G18 vss_v45 


IVSS_BA23 VSS_BA41 s' SYNC_DATE: 
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IVSS_AB50. VSS_AP7 
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2016 7 [PP1VO5 SO .PCH VCCIO SATA 





R2415 Agree) 
OUH-0.12A-0.360HM bei guar baw $.9y/onas PP1V8 SO PCH VCC DFTERM 
at 1 C2 4 5 2 


=Ppivos so pcui (YY Y\2PP1v0s $0 PCH V¢CCLERMIA] PP1V0S_S0 PCH VCCCLKDMI_F 2x SEES YS SUS PCH VEST SUSE 


0603 MIN_LINE WIDTH=0 . 5MM MIN_LINE_WIDTH=0. 
MIN-NECK_WIDTH=0 : 25MM MIN NECK WIDTH=0- 3eho 
VOLTAGE=T.05V 1 VOLTAGE=T. 
ME MAKE_BASE=' $2Ue 





























1800.R27:2. 54mm 








PCH HD Audie 3.3V/1.5V PRR) 


=PP3V3R1V5_ SO PCH VCCSUSHDA 





=PP3V3_ SUS PCH VCCSUS GPIO 





207 =PP1V05_ SO PCH VCCSSC 





PLACE_NEAR=U1800.V31:2. 54mm 
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PLACE_NEAR=U1800.U33:2. 54mm 


DUee) 


PLACE_NEAR=U1800.AC35:2.54mm 
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AML7:2. 54mm 
AML? :2. 54mm 


erchese re 7 =PP3V3_S5 PCH Vcc 
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PLACE_NEAR=U1800.¥19:2. 54mm 
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20167 =PP1VO5_ SO PCH VCCDIFFCLK 





OR wse; 
rm 





MAKE_BASE=TRUE 
MIN_LINE WIDTH=0.4 

MIN_NECK_\ WIDTH= 012 PCH VCCIO BYPASS 2434 
VOLTAGE=3 . U 


=PP1V05_SO 





=PP3V3_ SO PCH VCCADAC C PP3V3, SO PCH VCCA DAC F 
5% 





to 
5 
2 





aS 
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na 
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mn 
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=PP3V3_S5 PCH VCCDSW 


wf e 








Okan 
NU o, 
Wwee} 
rm 
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FE <oel] 4 


x 
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ODO! 














PCH vec3_3 BYPASS 








PLACE_NEAR=U1200.AM23:2.54mm 


=PP1V05_SO PCH VCCIO USB 





=PP3V3_S0 PCH L2451 
, =PP5V_SO PCH ecu iter « R2451 10UH-0.12A-0.360HM 


,=PP3V3_SO PCH vcc3 3 CLE, A, BP3V3 $0 PCH VcC3_3 CLK R 1fY YY \s2 PP3y3_s0 PCH vcC3 3 CLK F 
MIN_LINE_WIDTH=0. MIN_LINE WIDTH=0.4 
Be, MIN NECK WIDTH=0- 3 MM 8608 MIN NECK WIDTH= 0:2 MM 
1/16wW VOLTAGE=3. 3) VOLTAGE=3. 3) 


BAT54DW-X-G MeobF =] 
SOT-363 











PP5V_SO_ PCH V5REF 
MIN_LINE_WIDTH=0.3MM 
MIN_-NECK _WIDTH=0 . 25MM <1 Ma 
VOLTAGE=5V, 

MAKE_BASE=TRUE 


=PP5V_SO_PCH_V5REF 20 




















PLACE_NEAR=U1800.N36:2. 54mm 


»7 =PP1Y05 SO PGH VCC CORE" 


1C2482 
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Okan 
Nae a 














=PP3V3_ SUS PCH 
=PP5V_SUS_ PCH P SUS Filter ¢ Follower o7 =PP1V05_ 30 PCH VCQIO 











BATS4DW- X-G 
soT-3 


Q 
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od 
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©) 
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Ry 
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GC 
sah 


PP5V_SUS_ PCH VSREFSUS 
BRAN POTICE Th, " 
VOLTAGE=5V, = — J aL cas 469 
MAKE _BASE=TRUE fee 


: =PP5V_SUS_PCH_V5REFSUS 20 a 204, 
PLACE_NEAR=U1800.M37:2.54mm % 2 ¥8R 
0201 








=PP1V05_ SO PCH VCCTO_ CLK 


N 
OkaNH 
Nae o 
< 
N 
Okan 
Nae o 





OD Wor, 
OD Wor, 

< 
OXON 
Nur oO 
OD woe 
Re< 
SUS 
ND <oe! 





rm 
np 





























PLACE_NEAR=U1800.AJ17:2.54mm 





7 =PP3V3_ SO PCH VCC3_3_PCI 2 7 _=PP3V3_ SO PCH VCC3_ 3 SATA 








» =PP1V05_ SO PCH VCCA$W 





PLACE_NEAR=U1800.8K28:2.54mm 
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=PP3V3_SO PCH VCC3 3 
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Eat 
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Nur Oo 
OD wer, 
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SQ PCH VCC3 3 GPIO 
Apple Inc. 
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PROCESSOR MICRO2-—-XDP CONNECTOR 
NOTE: This is not the standard XDP pinout 
Use with 920-0782 Adapter Flex to support chipset debug DESIGN NOTE: 








ODT AVAILABLE ON JTAG =PPVCCIO SO XDP , , 


= SS 5 


22» =PPVCCIO SO _XDP ea 
=PP3V3 SO XDP CRITICAL 


JZ500 ial peromns.of 8 
NOSTUFF} DF40RC-60DP-0.4V 1 
R2540 M-ST-SM 


ee 62 (\_61 














C 








XDP_CPU_PREQO L SEN 
XDP_CPU_PRDY L SEN 


BSEW_CO CPU_CFG<16> me 
SEN CI CPU_CFG<17> 2 CPU_TDO~ 
6 CPU_TDI 
CPU_CFG<0> a8 ae 6 o CPU_TMS 
CPU_CFG<1> 6 CPU_TCK 
CPU TRST L 

CPU_CFG<2> ee eee 
CPU_CFG<3> 





























ss.0 > XDP_BPM L<0O> 
ss 10 LD XDP_BPM L<1> 








XDP_CPU:BPM 


L<4>R2560 , 
L<5>R2561 
L<6>R2562 
L< 7222563 











XDP_BPM L<2> 
XDP_BPM_ L<3> 








2388 














CPU_CFG<10> 
CPU_CFG<11> 


CPU_CFG<8> 
CPU_CFG<9> 











CPU_CFG<4> 2] praca 
CPU_CFG<5> ; ges BERGE TOR/TO 
CPU_CFG<6> Sp, suai ITPXDP_CLK100M P Teds 
CPU_CFG<7> co 


CFG<12>R2564 
CF G<13>R2565 
CFG<14>R2566 
CFG<15>R2567 


XDP_OBSDATA_ B<0> 
XDP_OBSDATA_ B<1> 








Hee 














2. 
isitcemcichencie XDP_OBSDATA B<2> 
XDP_OBSDATA B<3> 

















TrpcLe/uooKa s XDP_CPU_CLK100M P R2516 HACE nenrennesoeeaeeem 
precncs pos « XDP_ CPU CLK100M N , 2 samy ITPXDP CLK100M Nagy is oc 
vcc_ons_cp 
nEseré/uoox « XDP_CPURST L 
paet /1no XDP_DBRESET L aa Gants R2505 PACH NEARnI125.1:2. 54mm 
NOTE: XOP_DERESET_L pulled-up to 2.3V on P. 28 eA AA 2 CPU RESET L 
XDP_CPU_TDO eee 
XDP_CPU _TRST L 
XDP_CPU_ TDI 
XDP_ CPU TMS 


XDP_PRESENT# oe 


eaice Heese y akes ude XDP_CPU_ PWRGD pwRen/HocKo 
XDP_CPU PWRBTN L HOOK 














ss 19 10 CIN CPU_PWRGD 





D XDP_CPU_CFG<0> 
PLACE_NEAR~U4900.D10:2.5amie MD VR READY 
a0 2317 QUT} PM PWRBTN_ L 


























=SMBUS_XDP_ SDA 
=SMBUS_ XDP_ SCL 




















AL SR AABAME TRG OR SES aR eaes: 


COODDDODDODOVDOVDODCOOODAOADOCOAOAOO0O0O0O000 


DPDODDDDDDAOVDADDDDAOAODNDDAODVDAODONDO00000 
Horse Pe TEIN ITI a 





se 23.9 oT} CPU CFG<0> . + zou se 23 10 GO XDP CPU TCK 


=PP]V05 SUS PCH JTAG , 





XDP 


c2501 
0.10F 














PM PCH SYS _ PWROK 








O 


998-2516 




















Even pins should be facing edge of the board 


PLACE_NEARM(|1a00.u12:2. 54mm 











PCH MICRO2-XDP CONNECTOR 
NOTE: This is not the standard XDP pinout , Sena PEANAOLENO LTD 
Use with 920-0782 Adapter Flex to support chipset debug 








, =PP3V3_S5_ XDP XDP_CONN 
CRITICAL 


J2550 
DF40RC-60DP-0.4V 
M- ‘SM 


62 (/ \_61 














C 





B_NEAR-U1800.H4:2. 54MM 


PCH GPTIO59 OCO L 





TP XDP PCH OBSFN A<Q> 
TP _XDP_ PCH OBSFN_ A<1> 


PCH GPIO15 
SMC_IG THROTTLE L : PLACEMENT NOTE: 
ice enannone eae PLACE TCK/TDz/TMS/TRST* 
XDP_PCH ISOLATE CPU MEM Ls 2 1200 ISOLATE CPU MEM L Fon POE TERM NEAR PCH 
PCH GPIO35 a 














NEAR-UL800.A17:2. 54MM XDP_PCH GPIO59 OCO L 
USB_ HUB SOFT RESET Ls: av; XDP_PCH USB HUB SOFT RST 














(EAR-U1900.A13:2.540m4 XDP_PCH SDCONN STATE RST 
XDP_PCH ENET PWR_EN 


DP_AUXCH ISOL 
SATARDRVR_EN 











SDCONN STATE RST L 








TP _XDP_ PCH OBSFN_ B<0O> 
TP_XDP_ PCH OBSFN_ B<1> 


TP _XDP_ PCH OBSFN_ D<0> 
TP _XDP_ PCH OBSFN_ D<1> 





WEAR-U1G00.016:2. 54M 


ENET PWR _ EN 











1 PCH GPTO43 0C4 L 
PLACE_NEAR-U1800.816:2 XDP_PCH SDCONN DET L 


PCH GPIO36 SATA2GP 
JTAG ISP TCK 








PLACE_NEAR-U1800.AA3:2. 54MM 








SDCONN STATE CHANGE 





PCH GPTO10 OC6 L 


XDP_PCH AUD IPHS SWITCH EN 2 AUD _IPHS SWITCH EN PCH] 1s 
PCH GPTIO14 OC7 L 


ENET LOW PWR 








s1 si 40 2 EQ ALL SYS PWRGD és AA 2 iidt XDP_PCH S5 PWRGD PURGD /HOOKO 
° XDP PCH PWRBTN L HOOK 


PLACE_NEAR-U4900.D10:2. 54M VCC_OBS_AB 


TP _XDPPCH HOOK2 HOOK 
Fe PM PWRBTN L 
40 23 17 COUT} TP XDPPCH HOOK3 HOOK 





ITPCLK/HOOK4 TP _XDP_ PCH HOOK4 

TTPCLK#/HOOK TP XDP PCH HOOK5 

VvCC_OBS_CD 

RESET#/HOOKG XDPPCH PLTRST L 1K series R on PCH Support P. 28 

DBR#/HOOK XDP_ DBRESET L 

NOTE: XDP_DBRESET_L pulled-up to 3.3V on P. 28 

Tho XDP_PCH TDO 

TRSTn TP XDP_ PCH TRST L 

tpt XDP_ PCH TDI is 2 SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


a XDP_PCH TMS x cs 
XDP_PRESENT# CPU & PCH XDP 
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RTC Power Source & 32kHz / 25MHz Clock Generator Platform Reset Connections 
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The circuit below handles CPU and VIT power during SO0O->S3->S0O transitions, as well 


as isolating the CPU’s SM_DRAMRST# output from the SO-DIMMs when necessary. 


ISOLATE_CPU_MEM_L GPIO state during $3<->SO transitions determines behavior of signals. 
WHEN HIGH: CPU 1.5V remains powered in S3, VIT follows SO rails, MEM_RESET_L not isolated. 


WHEN LOW: CPU 1.5V follows SO rails, VTT ensures clean CKE transition, MEM_RESET_L isolated. 


P1V5CPU_EN (ISOLATE_CPU_MEM_L + PM_SLP_S3_L) * PM_SLP_S4_L 
MEMVTT_EN (ISOLATE_CPU_MEM_L + PLT_RST_L) * PM_SLP_S3_L 
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(*) CPU_MEM_RESET_L asserts due to loss of PM_MEM_PWRGD, 


must deassert ISOLATE_CPU_MEM_L and then generate a valid reset cycle on CPU_MEM_RESET_L. 
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B8 MEM_B_i KS i 


DM/TDQS MEM_B_A<12>___ "| A12/BC* “ 
Mem Baci3>__N4 | 413 Wa pM/tpgs|_ 88 67 32 30 29 11 MEM B aA<i2>_K8 | a13/pBcx* 
NS ° MEM_B_A<13> A13 DM/TDQS 
MEM_B_A<14> Al4 NF/TDOS* Geena Kia NB) tg aayaebese er a1 MEM_B_A<13> Al3 er A<13> 
N8 


11 MEM BA<i4> O°) A14 NF/TDOS* 32 30 a1 MEM B A<14> 


MEM, 


B 
B 
B 
B 
B 
a1 MEM B 
B 
B 
B 
B 
B 
B 


Mem p_a<i2>__K8 | ai2/pc« 





aciz> _K8 | aio/poe aa 


DM/TDOS 
N4 | ai3 is 


Al4 NF/TDOS* 





B8 




















A8 


spa<o> 93 | pao 33 
KO BA<0> BAO 
Bat Ko 32 30 MEM _B_BA<0> BAO er BA<O> BAO 
7 ‘ BA<1> BAL K9 
BA<2> BA2 74 a MEM BAL 32 30 BA<1> BAL 
E BA<2> BA2 Davee, | 
67 32 30 29 11 MEM B_BA&? BA2 ; EM _B_BA<2> 


BA<1> J3 


BA2 
a1 MEM_B CLK p<o>F8 FS 
Take Sai = el MEM_B_CLK_p<o>! 


0 29 11 MEM B CLK N<0>68 = 
MEM_B_CLK_N<0> q 


* 6 3 a1 MEM_B_CLK_n<0>68 
67 22 30 29 11 MEM_B_CKE<0S 

MEI MEM_B_CLK_N- d 
— KE<0G10 


a1 MEM B_cs_L<0> H3 oe 
‘é 30 29 11 MEM B cs _r<o> B39) 


a1 MEM_B_CLK p<o>F8 42 30 B_cLK p<o>F8 


o 29 11 MEM_B CS _L<0> Bg 


MEM_B_CAS_L 


a1 MEM_B WEL 
oo 29 11 MEM _B_WE DL d 





VSS ss 


Vi! 
alalaflalm|alalalo alata ° 
mpRyAyazym) ayatels m}a}ma q 



















































































A14/A15 FOR 2G/4G MONO ONLY 
CS1 IS FOR 2G DDP RANK CONTROL 


SYNC_DATE: 


DDR3 DRAM CHANNEL B (32-63) 


PRU emBNIEIT — 
051-8871 
Apple Inc. — 
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Must not enable more than two SO-DIMM margining 


buffers at once or VRef source may be overloaded. 


PP3V3_S3_VREFMRGN 








VREFMRGN 


PPVIT_S3_DDR_BUF R3303 


200 
10mA max load 


+ 3301 VREFMRGN 

VREFMRGN PPOV75 $3 MEM VREFDO A 

0.1UF 4. ¢ N_LINE_WIDT! 

on C3303 3408 VREFMRGN LINE NED 
: R3304 : 


133 





PP3V3_S3_VREFMRGN_DAC 
a di 





VREFMRGN VREFMRGN 











CRITICAL 











o.1uF — 





VREFMRGN 





U3300 st VREFMRGN_DQ_SODIMMA_BUF 














VOUTA VREFMRGN_SODIMMA_D} 











I2C_VREFDACS_SDA P VOUTBE__» Nc 








VOUTC VREFMRGN_SODIMMS 








Addr=0x98 (WR) /0x99 (RD) 5 
VOUTDE VREFMRGN_MEMVREG_FBVREF, 





NOTE: MEMVREG and FRAMEBUF share VREFMRGN 














a DAC output, cannot enab | vREFMRGN R3309 


both at the same tim R3301 200 


100K 

















PPOV75_S3_MEM VREFCA_A 


VREFMRGN LINE_WIOT 


R3310 VOLTAGE=0.75\ 
133 


VREFMRGN 














VREFMRGN CA SODIMMA 








PP3V3_S3_VREFMRGN_CTRL 











CRITICAL 





VREFMRGN 
o| VREFMRGN 








vcc 


U3301 
PCAQ5S7 








VREFMRGN_DQ_SODIMMA_EN 





Addr=030 (WR) /0x31 (RD) 





VREFMRGN_CA_SODIMMA_EN 





VREFMRGN MEMVREG 





VREFMRGN_FRAMEBUF_EN 








Py 





RESET*| 




















PCA9557D_RESET_L 





RST* ‘platform re 


watchdog will disable margining. 


NOTE: Margining will be disabled acro: 


soft-resets and sleep/wake cycles. 


Required zero ohm resistors when no VREF margining circuit stuffed oo 
VREFMRGN 


PART NUMBER QTY DESCRIPTION REFERENCE DES CRITICAL BOM OPTION Beso: 8 











VREFMRGN 
0.10F 

= VREFMRGN 
4 U3304 


MAX4253 


11680004 Mm HM, 0, i R3303 \VREFMRGN_NOT 














11680004 7 0402, SM, LE 3309 VREFMRGN_NOT 




















VREFMRGN MEMVREG BUF DDRREG FB 











5.2:1mm 




















Page Notes | eee 


“R3313 


VREFMRGN_FRAMEBUF_BUF. 








Power aliases required by this page: 
VREFMRGN 
PP3V3_S3_VREFMRGN 100K U3304 


ow : MAX4253 








- =PPVTT_S3_DDR_BUF 








Signal aliases required by this page: unused buffer 


I2C_VREFDACS_SCL 








I2C_VREFDA 





I2C_PCA9557D_SCL 





I2C_PCA9557D_SDA 
di 








BOM options provided by this page: VREFMRGN 


R3315 
100K 


VREFMRGN Stuffs VREF Margining 
Circuitry. 


VREFMRGN_NOT - Byp. VREF Margining 


Circuitr: 

















MEM A VREF DQ MEM B VREF DO MEM A VREF CA MEM B VREF CA MEM VREG Frame Buffer (1.8V, 3 . a = = oo 
FSB/DDR3/FRAMEBUF Vref Margining 


DAC Channel: B D — = 

PCA9557D Pin: 2 5 6 051-8871 
oe Apple Inc. nd 

0.75V (DAC: 0x3A) 1.5V (DAC: 0x3A) 1.267V (DAC: 0x8B) ° 


Nominal value 


Margined target: 0.300V — 1.200V (+/- 450mv) 1.998V — 1.002V (+/- 498mvV) 1.056V — 1.442vV (+/- 180mvV) NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE | 


0.000V - 1.501V (0x00 —- 0x74) 0.000V —- 3.300V (0x00 —- OxFF) PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


DAC range: 0.000V ~ 1.501Vv (0x00 — 0x74) 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
+33uA - -33uA sourced) +6.0mA — -5.0mA sourced) ee cee a een ae Sone ae 33 OF 109 
NOT TO REPRODUCE OR COPY IT 


VRef current: +3.4mA — -3.4mA sourced) 


DAC step size: 7.69mV / step @ output 8.59mV / step @ output 1.51mv / step @ output NoT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°"™™ 
ALL RIGHTS RESERVED 31 OF 74 
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JEDEC recommends 30 Ohm term to VTIT for CS,CKE,ODT and 36 Ohm for BA,A,RAS, CAS, WE 








/ =PP1V5 .S3 MEM A 
,=PPOV75 SO MEM VIT A 





RP3401 
RP3402 
RP3406 
RP 3403 
RP3402 
RP3401 


MEM_A_CKE<0O 
MEM _A_WE_L 
MEM A_A<5 

MEM_A_BA<0 


MEM_A_CS_L.<0 
MEM_A_ODT<0> 





581/32W  4x0201 
+C3480 
5%1/32W 4x0201 —— 0.47UF 
5$1/32W 4x0201 av" 
2 CERM-X5R-1 
201 





























5%1/32W 4x0201 

















rfe fe dr ty fo 
a}ofolalafa 


5%1/32W 4x0201 





5%1/32W 4x0201 


RP3403 +C3482 |1C3483 
RP3407 


RP3406 


nN 
x 


MEM_A 1 
MEM_A 14 
MEM_A_A 





5%1/32W 4x0201 
5%1/32W 4x0201 





w 
a 


























© 











5%1/32W 4x0201 

















RP3406 


w 


MEM_A 11 





5%1/32W 4x0201 
RP3402 
RP3404 
RP3403 





2 CAPS ALONG PACKAGE EDGE 2 cE 2 oR 2 CAPS ALONG PACKAGE EDGE rT MEM_A_A<10> 
MEM A_A<1 
MEM _A_A<O 
MEM A_A<4 
MEM A 

MEM _A_BA<2> 


MEM_A_BA<1 
MEM_A_A<6> 





5%1/32W 4x0201 





5%1/32W 4x0201 





5%1/32W 4x0201 











5%1/32W 4x0201 





5%1/32W 4x0201 











5%1/32W 4x0201 








Blo fe dole fo fo fo 
olalalatolalala 


SSSSsSs5 3 35 SESSS5 


5%1/32W 4x0201 








5%1/32W 4x0201 
































RP3407 
RP 3404 
RP3404 
RP3401 
RP3401 
RP3406 








5%1/32W 4x0201 





5%1/32W 4x0201 





5%1/32W 4x0201 





5%1/32W 4x0201 

















wr fo fa fro fo 
alolalalala 


332835 


5%1/32W 4x0201 





























5%1/32W 4x0201 














COLUMN OF THREE CAPS BETWEEN PACKAGES ‘ COLUMN OF THREE CAPS BETWEEN PACKAGES 











; =PPOV75_SO MEM VIT_B 








RP3413 
RP3410 
RP3409 
RP341IT 


MEM_B_RAS_L 
MEM_B_A<8> 
MEM_B_CKE<0 


=RP1V5_ S3 2 36 29 =Ppiv5 S3 M ale ities 





5%1/32W 4x0201 





5%1/32W 4x0201 





afelede 


$335 


w|o|o}o 


5%1/32W 4x0201 
5%1/32W 4x0201 














RP3410 
RP3408 
RP 3413 
RP3411 
RP3413 
RP341IT1 


5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 


*€3428 13s 1° 1C3422 103452 nae a RP3409 


MEM B_A<9 
MEM B_A<O 
MEM B_A<10 
MEM B_A<5 
MEM _B_CAS_L 
MEM B_A<6 
MEM_B_BA<2> 
MEM_B_BA<O> 
MEM _B_BA<1 
MEM B_CS_L<0 


MEM_B 14 
rei 7 RP3414 


3 RP3408 

ALONG PACKAGE EDGE 30 291 MEM B_A<1 
i é 2 CAPS ALONG PACKAGE EDGE RP 3410 

MEM_B 1 


















































5%1/32W 4x0201 





5%1/32W 4x0201 








RP3408 
RP3408 
RP3409 
RP 3410 


5%1/32W 4x0201 





5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 
5%1/32W 4x0201 
























































nfefa de fro fo lotefo fade fo fe fo fo 


SSSSSSeSeSSS555 


afofutalafa}satafalals jalaloa la 


5%1/32W 4x0201 





5%1/32W 4x0201 














RP3414 
RP3414 
RP3413 


N 


2 28: 


x 


MEM_B_A 


MEM_B. 1 
MEM_B_ODT<0> 





5%1/32W 4x0201 
5%1/32W 4x0201 


© 














5%1/32W  4x0201 
RP3414 


$3494 i $3456 i nee RPS4I1 








w 
a 





5%1/32W 4x0201 


© 





5%1/32W 4x0201 
































MEM CLOCK TERMINATION 


Place RC end termination after last DRAM 
Place Source Cterm at neckdown at first DRAM 


















































CLK _N<0> 














COLUMN OF THREE CAPS BETWEEN PACKAGES 
COLUMN OF CAPS BETWEEN PACKAGES 











CLK _P<0> 











SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 
DDR3 DRAM Channel B (32-63) 


aaa I Apple Inc. 


5% 
Sabre : 2 er a 
3.3PF 26 OO 
Bev |, . NOTICE OF PROPRIETARY PROPERTY: [t= 
CERM 


201 THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


CLK_P<0> + THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
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CRITICAL 
OMIT_TABLE 


U3600 5 ae 
EAGLE _RIDGE-192 


FCBGA 
(1 OF 2) 























T29_ D2R 
XS5R-CERMOL 








T29_ D2R 
XS5R-CERMOL 




















T29_ D2R 
X5R-CERMOL 








RECEIVE 


T29_ D2R 
XS5R-CERMOL 





TRANSMIT 

















T29_ D2R 
X5R-CERMOL 








T29_ D2R_P<3> 
X5R-CERMOL 














PCIE GEN2 














T29_ D2R_N<3> 
X5R-CERMOL 




















=PP3V3_T29 RTR 





TP T29 MONDCO T29 MONDCO IMONDCO 


1/208 rr: 








WAKE* T29_ PCIE WAKE L 


: For monitoring current/voltage % 1/20W 


TP_T29 MONDC1 129 _MONDC1 IMONDC1 


1/20" ” 








PERST* 129 RESET _L 





RSENSE 129 _RSENSE 








TP_T29 MONOBSP 29 MONOBSP IMONOBSP 
: For monitoring clock 


TP_T29 MONOBSN T29_MONOBSN. IMONOBSN 











; =PP3V3_T29_ RTR 











T29 RBIAS 





+ C3690 





Not used in host mode. 
[ pcrE_RsT_o* TP_T29 PCIE RESETO L 
PCIE_RST_1* TP_T29 PCIE RESETIL 
PCIE_RST_2* TP_T29 PCIE RESET2 L 
PCIE_RST_3* TP_T29 PCIE RESET3_L 


1/20W CRITICAL 
ME 
2015 OMIT_TABLE 
VCC 3 =T29 CLKREQ L PIPCIE_CLKREQ_0* 
U3690 


M95160 5 

2KX8-1.8V aoe 

MP 3201 oan 
EE_DI 

EE_DO 

EE_CS* 10K 

T29ROM HOLD L 1q| HOLD_L EE_CLK REFCLK_100_IN_P PCIE CLK100M T29 P 9 . 1/20 


REFCLK_100_IN_N| PCIE _CLK100M_T29_N pert 


0201-muR 





























CLK REQUEST 





POWER ON RESET 


[ror JTAG_T29_ TDI 
TMS JTAG _T29 TMS 
TCK JTAG T29_ TCK ; 
TDO| JTAG T29 TDO R3698 








=PP3V3_1T29 








1 
C s_L 
T29ROM WPL 2q)w_ 








Q 
a 
a 
5 























EEPROM 



































vss a¢ _TP_T29 THERM DP THERM_DP 
Use Bl GND ball for THERM_DN 


XTAL_25_IN| 69 SYSCLK_CLK25M_T29_R 2 SYSCLK_CLK25M_129 
XTAL_25_OUT TP_T29 XTAL250UT 





T29 TEST EN TEST_EN 











CLOCKS 


TMU_CLK_OUT T29_ TMU_CLK OUT 
TMU_CLK_IN T29_TMU_CLK_ IN 




















TEST PORT 


T29 TEST POINT 3 TEST_PWR_GOOD 


NO STUFF 


R3699* 
10K 



































R3629° 7 T29SNKO_ML_P<3> T8 |pPSNKO_ML_LANE_3P_INO_HDMI_TMDS_CLK_P 
Oo T29SNKO_ML_N<3> U8 IpPSNKO_ML_LANE_3N_INO_HDMI_TMDS_CLK_N =PP3V3_T29 RTR 





SNKO AC Coupling rook 
1/200 


MF T29SNKO_ ML P<2> T9 |pPSNKO_ML_LANE_2P_INO_HDMI_TMDS_o_P 
201 
2 T29SNKO_ML_N<2> U9 IpPSNKO_ML_LANE_2N_INO_HDMI_TMDS_0O_N 








T29SNKO C3620 : 2 T29SNKO 
Tos 16 
0.1UF XS5R-CERMOL 

T29SNKO C3621 2 T29SNKO 337 >—— 11 3 I29SNKO_ML_P<1> 110 |ppsnko_ML_LANE_1P_INO_HDMI_TMDS_1_P 


10s 16V 


0.1UF XS5R-CERMOL 113 T29SNKO_ML_N<i> 10 IppsnKO_ML_LANE_1N_INO_HDMI_TMDS_1_N 




















DPSRCO_ML_LANE_3P_OUTO_HDMI_TMDS_2_P T29SRC 
DPSRCO_ML_LANE_3N_OUTO_HDMI_TMDS_2_N| T29SRC 











SINK PORT 0 


T29SNKO C3622 2 T29SNKO 337 7 T29SNKO_ML_P<0> 111 IppsNKO_ML_LANE_OP_INO_HDMI_TMDS_2_P 
108 i6v 

0.1UF XSR-CERMOL 7 T29SNKO ML N<0O> vil IDPSNKO_M1L_LANE_ON_INO_HDMI_TMDS_2_N 

T29SNKO C3623 2 T29SNKO Sow 

Tos 16v 1 T29SNKO AUXCH P T7 |pPSNKO_AUX_CHP 


0.1UF -C 
X5R-CERMZOL T29SNKO_AUXCH_N U7 |ppSNKO_AUX_CHN 





1/20" 

















T29SNKO C3624 T29SNKO 
0.1UF 
T29SNKO C3625 T29SNKO 
0.1UF 











T29SNKO_HPD T4 |pPSNKO_HDMI_IN_HOT_PLUG_DET 
DPSRCO_ML_LANE_OP_OUTO_HDMI_TMDS_CLK_P T29SRC 
DPSRCO_ML_LANE_ON_OUTO_HDMI_TMDS_CLK_N T29SRC 








1/200 








1/200 


SOURCE PORT 0 


T29SNKO C3626 T29SNKO sae 1y20W 
Toe lev ME 
0.1UF XS5R-CERMO1 2015 100pF SRF > 40MHz 


T29SNKO C3627 T29SNKO Baie DPSRCO_HOT_PLUG_DET DP_T29SRC_HPD 
0.1UF 














DP_ATEST| T29_DP_ATEST 
DP_RES T29_ DP_RES 





T29SNKO_AUXCH_C_P C3628 T29SNKO_AUXCH_P 
0.1UF 
T29SNKO_AUXCH_ C_N C3629 T29SNKO_AUXCH_N 
0.1UF 0 








1 C3686 
0.01UF 


10% 
Lov 


HDMI_SCL_IN| T29_ HDMI cE X5R 
HDMI_SDA_IN| T29_ HDMI 5 1s 


1/200 1/20W 
ME ME 
HDMI_OUT_HOT_PLUG_DET| ¥3__729_HDMI_OUT_HPD 3; 2015 201 


22 




















TR_T29 HDMI_5v_ouT U1 |ypmt_5v_ouT| 








HDMI/ 
DISPLAYPORT 





35 34 33 7 [PP3V3_T29 RTR 

















[PRro_croT_p T29_R2D_C_P<0> 





PRTO_CIOT_N| T29_R2D_C_N<0> 





PRTO_CIOR_P 129 _D2R_P<0> 
HDMI_SCL_IN PRTO_CIOR_N| 129 _D2R_N<0> 
HDMI_SDA_IN 


CIO_PLUG EVENT I LSOE 129 _ LSOE<0 SYNC_MASTER=K21_MLI aa! = 
<0> = = q 
CIO_o fo) NC_MA\ MLB SYNC_DATE=12/13/201 


PRT1_CIOT_N| T29_R2D_C_N<1> T29 Host (1 of 2) 


[prT1_crotT_p T29_R2D C P<1> 
*R3674 _ Se TT as 
10K PRT1_CIOR_P| A8 T29 D2R P<1> Apple Inc 051-8871 FD 
1/20W PRT1_CIOR_N[|_B8 129 _D2R_N<1> PP . a 
ME © 
one cIo_1_usgo|_Jdl T29_LSEO<1> 2.5.0 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
CIO_1_LsoE| K2 T29_ LSOE<1> 
LL THE INFORMATION CONTAINED HEREIN IS THE 
1 PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
CIO_PLUG_EVENT| 3? 129 _ CTO PLUG EVENT THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
CIO. Mpc I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 36 OF 109 
ies NOTE: All unused LSOE/EO pairs should be aliased II NOT TO REPRODUCE OR COPY IT 


ICIO_MDIO ; : Een 
together. Other signals okay to float (TP/NC) . III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 
IV ALL RIGHTS RESERVED 3 3 OF 7 4 














CIO_O_LSEO T29_LSEO<0> 
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eas =PP3V3_T29 RTR 
sa7 _=PP1V05_129_ RTR OMIT_TABLE) 


135 mA (Single-—Port) 
2100 mA (Single Port) + U3600 


? % + * 152 mA (Dual-Port) 
EAGLE_RIDGE-192  vcc3P3 


EDP: 200 mA 
FCBGA + C3747 +¢3748 |+ C3749 
* * * 1.0UF 10UF 
(2 OF 2) ) , ai 20% 

















2250 mA (Dual Port) 
EDP: 3000 mA 





















































3Vv 
X5R R X5R 


x5 
5 5 0201-MUR 0201-MUR 
0201-MuR R 2 0201-MuR 

vcc3P3_CIO 


CERM-X5R 
0402 




















vcciPo 








O-ohms are placeholders for now, replace 





PP3V3_T29 DP with proper values after characterization. 


MIN_LINE, TH=0.4 mm 
MIN_NECK, TH=0.2 mm 


C3750 1| YorTAsE=3.3¥ 


« * 1.0UF 
X5R X5R 5 X5R — 20 0 % 
0201-MUR 0201-MUR 0201-MUR 0201-MUR 0201-MUR 

















VCC3P3_DP 






































-3V 6 
2 
x5R 5R R =i 
0201-MUR 0201-MUR 0201-MUR 0201-MUR ——=PP1Vv05_729_ RTR 























7 34 











2100 mA (Single Port) 
2250 mA (Dual Port) 
EDP: 3000 mA 


VDD1P0_DP 











PP1Vv05 129 VDD DP 





VCC1PO_PE 


+3720 
.OUF 














6. 
x5R 
0201-MUR 0201-MUR 0201-MUR 


2 












































1 
notes *R3732|'R3731 


1/20W 
ME 
2201 

















ME 
2015 





GPIO<0> 








GPIO_7 GPIO<7> 

GPIO_8 GPIO<8> 

GPIO_9 GPIO<9> 
GPIO_10| GPIO<10> 
GPIO_11 GPIO<11> 





GPIO<4> 








GPIO<5> 











GPIO<6> 





























SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


T29 Host (2 of 2) 


Seen ne Noreen 
Apple Inc. 
oTeTon 
2 245.0 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE | 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 37 OF 109 
II NOT TO REPRODUCE OR COPY IT 
Current numbers from Vendor slide (<REDACTED> power measure 1.ppt), emailed 6/21/2010, TDP @ 90C. 


III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART §°°™™ 
IV ALL RIGHTS RESERVED 34 OF 74 
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SI8409DB: 
Vds (max) : 
Vgs (max) : 
Vgs (th): 
Rds (on): 
Id (max) : 


Page Notes 


Power aliases required by this page: 

— =PPVIN_SW_T29BST (8-13V Boost Input) 
=PP18V_T29_REG (18V Boost Output) 
=PP3V3_T29_P3V3T29FET (3.3V FET Input) 
=PP3V3_T29_ FET (3.3V FET Output) 
=PP3V3_S0O_T29PWRCTL 
=PP1V05_T29_P1VO5T29FET 
=PP1V05_T29_FET 





—30V 
+/-12V 

-1.4V 

46mOhm @ 4.5V Vgs 
3.7A @ 70C 


CRITICAL 
T29BST:Y 


Q3880 
SI8409DB 


BGA 


T29 1&V Boost..Regqulator 


TICAL 
T29BST:Y 
L3895 
6.8UH-4.0A 


PIMBO062D-SM 


=PPVIN_SW_T29BST 





8-13V Input 
Changes required 
for 28. 


SW _T29BST ‘* 
IDTH=0.5 mm 
T29BST:Y 


IDTH=0.25 mm 


T29BST BOOST 








16 PPVIN 
Po eine 


(1.05V FET Input) MIN_NECK 


(1.05V FET Output) 


T29BST:Y 


: C3891 + 
10UF 





T29BST:Y 





Voltage not specified here, 
add property on another page. 











T29BST SNS1 








Signal aliases required by this page: 
— =T29_CLKREQ _L 
- =T29_RESET_L 


T29BST:Y CRITICAL 
R3891° 1 , T29BST:¥ 
200K 2 R3889 3895 
18 WERDI-123 
er s : DFLS230L 
CRITICAL 2 
T29BST:Y 
U3890 
LISIST XW3895 


OFN SM 


T29BST:Y 

















BOM options provided by this page: 
T29BST:Y — Stuffs 18V boost circuitry. 








6-4 -129BST_PWREN_DIV 201, 


<R1>| 


R3881" * 





T29BST:Y 














T29BST_EN_UVLO EN/UVLO 











T29BST_SNS2 





T29BST_INTVCC INTVCC 








T29BST_VSNS 











T29BST PWREN L T29BST VC 








T29BST:Y 


R3895* 


T29BST:Y 
T29BST:Y 


F al 
T29BST:¥ C3892 > R3893 

Q3805 4. 7UF 1K 
SSM3K15FV tee $4 ay2oW 


s0p-VEsM-HE xok 
= 205 


T29BST_RT 








=PP15V_T29_ REG 














50v ore ¢ 
CERM 
402 


Vout = 15.1V 





2015 T29BST_SS T29BST:¥ 


1 €3895 
4_129BST_FBX rere 
[— 10% 


NO STUFF a 3r 


X7R-CERM 
C3889 7208 

100PF 
58 


T29BST:¥ 
C3897 








Max Current 











T29BST:¥ Freq = 300KHz 








T29BST:Y T29BST:Y 


1 C3893 : 
— 3300PF 7 
Ti 


sa 62 (I>—122 A HV EN 


X7R-CERM 
1206 





o> 

: T29BST:¥ 

ie F C3896 + 

i 4.7UF — 
108 
5 


T29BST:¥ 
C3898 


T29BST:Y 


C3899 
0.001UF 
1 









































GND_T29BST_SGND 
MIN_LINE. TH=0.5 mm 
MIN_NECK_WIDTH=0.25 mm 
VOLTAGE=0V e 





X7R-CERM, 
UVLO (falling) 1206 
UVLO (rising) 


4.55V 


1.22 * (R1 + R2) 
UVLO (falling) + 
(falling), 4.95 


/ R2 
(2uA * R1) 


(rising) 



































ad 
SGND shorted to 





UVLO = 1.6V * (1 + Ra / Rb) 


GND inside package, 


Supervisor & CLKREQ# Isolation 


no XW necessary. 


> =PP3V3 SO T29PWRCTL 





=PP3V3_T29 RTR T29BST:Y 


03888 


SSM6N37FEAPE 
SOT563 





T29BST:Y 





a] CRITICAL 








VDD 


U3800 


SLG4AP016V 2 2 
PP1V05_T29 1 





Platform (PCIe) Reset 





=T29 RESET L 


°° LIND 





10V 





Max Vgs: 


TDFN T29BST_SHDN_DIV 











SENSE 
0.7V 





T29BST:¥ 
“R3887 





T29BST:¥ 
Q3888 








Open-Drain GPIO 


T29 SW RESET L 

















RESET* 





T29 RESET _L 








330K 
58 
1/200 
ME 


SSM6N37FEAPE 
SOTS63 








60 ms +/- 20% 

















=129_CLKREQ L 


129 CLKREQ ISOL_L 
MAKE _BASE=TRUE 








T29_ CLKREQ L SMC_DELAYED_PWRGD 

















Pull-up provided by SB page. 

















363V T29 


U3810 
TPS22924 


csp 
vour( 


CRITICAL 
ON 


Switch 





) _=PP3V3_S0_P3V3T29FET =PP3V3_1T29 FET 








Max Current = 1.7A (85C) 


U3810 & 


Part 








vin 








U3815/U3816 


TPS22924C 

















Type Load Switch 








R(on) 





18 mOhm Typ 
50 mOhm Max 

















Max Output: 


1.05V T29 Switch 


U3815 
TPS22924 


vourt 


CRITICAL 


2A per IC 





) _=PP1v05_SO_P1VO5T29FET =PP1V05_T29 FET 








Max Current = 3.4A (85C) 





vin 
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U3816 
TPS22924 


vour( 


CRITICAL 
ON 





vin 














T29 PWR EN U3816.A2: PLACE_NEAR=U3815.B2:3 mm 











GND 





Pull—up provided by SB page. 4 INC 
3) THE POSESSOR AGREES TO THE FOLLOWING: 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 


IV ALL RIGHTS RESERVED 


I A <Q eS (Oc OS QO 


WWW.AlSaler.com 








3V S3 WLAN FET 





MOSFET TPCP8102 





¢ 
CHANNEL P-TYPE 
¢ 





RDS (ON) 20-30 MOHM @2.5V 
¢ 





LOADING 0.750 A (EDP) 














CRITICAL 


04050 
TPCP8102 
Z3VIK-SM 


CRITICAL 











v av 
2PP3V3 WLAN B 
4 


w 
— 
w 
7 


AIRPORT ee Sogn oe 


=PP3V3_S3 WLAN, ., 





























0 




















CRITICAL 
4 








PM WLAN _ §, 61 
SsD-K59 tat 


F-RT-SM1 


MENT_NOTE=P1der 








PLACEMENT_NOTE=Place clos: 








WIFI EVENT L 


990 











ISNS AIRPORT P 
PCIE AP R2D CN ISNS ATRPORT _N (COD 7 











AP_R2D N 1|(2 ote 
103 If6.3v 201 x5R 


C4030 


PLACEMENT_NOTE=Place 














PLACEMENT, ace close to g4001 





« PCIE AP R2D _P PCIE AP R2D CP 
-3V X5R201 














9999999992? 
$6 Ff 44 





PCIE CLK100M AP _N 














PCIE CLK100M AP _P 














ots 











900000 


PCIE AP D2R_P 
PCIE AP D2R_N 




















PCIE WAKE L 





ae 























514S0335 


BLUETOOTH 














=PP3V3_S3 BT,, 














Q 
an 
Gc 
Ry] 


ofl 
KARO 
Ouro 
Fr w0e 

< 





=PP3V3_S3 WLAN ; x. 





PLACE_NEAR@=J4001.18:1.5mm 





DLY = 60 MS +/- 208% 





1 

CRITICAL v2] 
VDD 

U4002 


SLG4AP016V AP_RESET L 25 
TDFN <N] *° 











SENSE 
0.7V 








AP PWR EN ge 
P3V3WLAN_VMON 





























«AP RESET CONN L RESET* AP_CURREO L_R__2.,~,pi_AP_CLKREO Isp» 



































«AP CLKREQ Q L 
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PLACEMENT_NOTE=PLACE C4501 CLOSE TO 74501 








CRITICAL 


R4599 
0.003 


1w 
MF 
0612 
SATA SSD TE eee SO HDD R 2 : 


D . 6mm 
MIN_-NECK_WIDTH=0 : 25mm 
VOLTAGE=5V 


PLACE_NEAR@=J4501.1:1.5mm 








CRITICAL 
J4501 ISNS_ HDD P 











SSD-K99 ISNS HDD _N 


F-RT-SM1 








TP SSD RSRVD 











« « SATA HDD D2R CP C4516:1) 2 








=> 





ps SATA HDD D2R_ CN 











10%10V XS5R 201 








PLACE_NEAR=34501.7:1.5™M 


@-__:. SATA HDD R2D N C451114\2 SATA HDD R2D CN 
0.01UF 10%10V X5R 201 





° 
° 
° 
° 
oO 
oO 
° 
° 
oO 
° 
° 
oO 

















« « SATA HDD R2D P C4510: ) 2 SATA HDD R2D CP 
0.01UF 10%10V X5R 201 











- 





PLACE_NEAR=J4501.8:1.5™M 








SMC_HDD_ OOB TEMP ,, 











929999 


SMC _HDD_ OOB TEMP ig ONN i} 











PO? 











s SMC_HDD TEMP CTL eONN 2 SMC_HDD TEMP CTL ,, 
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SATA CONNECTOR 
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Port Power Switch 


Right USB Port 


CRITTCAL 


U4600 


cRITIcaL 
TPS2561DR LAGOS 
SON 


FERR-120-OHM-3A 
PP5V_S3_RTUSB 2 


IN_0— ourl ys3_arus : VY Y 2 sesv ss sruss a 
3 2 . m 











IN_1 ouUT2 





USB_EXTA OC _L 10, 





QFAULT1* ILIM} 
Nox SqFauLT2* 


USB_PWR_EN 4 


CRITICAL 


J4600 

5‘ USB-RIGHT-K99 
" “RT-TH 

EN1 2 

uss_en2__9_|ENn2 














4690 1 1 CRITICAL 
10UF 





13 USB2_EXTA_MUXED_N 
































13 USB2_EXTA_MUXED_P 







































































Current limit (R4600): 2.17-2.59A 








D4600 


RCLAMP0502N 


sup1zi0Ns 














CRITICAL 
We can add protection to 5V if we want, but leaving NC for now 


Place L460 at connector pin 


USB/SMC Debug Mux 


PP3V42_G3H_SMCUSBMUX 








SMC_DEBUG_YES 


SMC_DEBUG_YES *R4650 
c4650 1 10K 
6. 10E = 3/200 
Me 
2202 





42 41 406 


42 41 40.6 COUT} Uu4650 
68 24 us: D+ sas 
GND 















































SMC_DEBUG_NO 


R4651 


_! SYNC_DATE=12/13/201, 


co 
External USB Connectors 
SMC_DEBUG_NO 


R4652 Apple Inc. oor ee 
: © 2540 
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CONNECTOR 


J4700 
AXK736327G 
F-ST-SM 


a7 O 











SYNC 
SDINO 


USB_EXTD P « 2 « 
USB_EXTD_N « 24 os 











BIT CLK 
SDOUT 


USB CAMERA _P « 16 «s 
USB CAMERA _N «15 «s 











MIKEY SCL 

MIKEY SDA 

LIO SCL 

LIO SDA 

I2Cc INT L 

IP _ PERIPHERAL DET 
IPHS SWITCH EN 
GPIO_ 3 
RST _L 


SPKRAMP INR P « ws =PP3V3 SO AUDIO ., 
SPKRAMP INR_N ¢ oo 7 
: C47001 


0.1UF 
08 














USB_EXTD OC_L.« 2 
=USB_ PWR_EN « «2 «1 
SMC_BC_ACOK « ao 41 
SYS ONEWIRE ; wo 





10% 
TeV 5 wad csesios 
X5R-CE PLACE_NEAR=34700.20:1. 5mm 
02 











=PP3V42_ G3H,ONEWIRE ©» 
C47101 














=PP3V3R1V5_SO 





2 





[oe monem omen omen onenenenenenenonene) 
9DOODDADVDVDNDNODDDDDNONO0O00 














I 








Lg 





516S0862 


SYNC_MASTER=N/A SYNC_DATE=N/qj 


LIO CONNECTORS 
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NOTE: 


Unused pins have "SMC_Pxx" names. Unused 


pins designed as outputs can be left floating, 


those designated as inputs require pull-ups. 


a1 _SMC_P10 








SMC_RSTGATE_L 





ALL_SYS_PWRGD 





S5 PWRGD 


sett 





PM_DSW_PWRGD 





SMC_DELAYED_PWRGD 





PM_PWRBIN_L 





a1 _SMC_P20 


I 





a1 -SMC_ P24 


ett? 


| 


22a 
qaQqa 
Hl 





a1 _SMC_P26 


¢ 


ny 





LPC_AD<0> 





LPC_AD<1> 





LPC_AD<2> 





LPC_AD<3> 





LPC_FRAME_L 





SMC _LRESET L 





LPC_CLK33M_SMC 





LPC_SERIRQ 





SMC_HDD_TEMP_CTL 





SMC_HDD_OOB_TEMP 





SMB_MGMT_DATA 





a1 _SMC_P43 





GFX _THROTTLE_L 


afer Tesettt? 


ZZ 
qa 
Ht 





SYS_KBDLED 





a1 40 38 6 GOT} TX_L 





42 41 40 38 6 EIN RX_L 





=<EID 0 SO CLK 


- 
- 
- 
aa 

=. 





a1 _SMC_PAO_PU 





U4900 
DF2117RVPLP20HV 


TLP-145V 
(10F 3) 
OMIT_TABLE 


PP3V3_S5_AVREF_SMC 
=PP3V3_S5_SMC 






































BYPASS=U4900. 
SMC_VCL 





PLACE_NEAR=U4900.M12: 3mm 





PLACE_NEAR=U4900.M12:3mm 
PP3V3_S5_SMC_AVCC 





a] a 

















VS 
Vee VCL AVREF 








u4900 
DF2117RVPLP20HV 
TLP-145V 


(3 OF 3) 


NC 


ADAPTER_EN 





MD1 SMC_MD1 
MD2 KBC_MDE 


OMIT_TABLE 








PROCHOT_3_3_L SMC_RESET_L 








BIL _ BUTTON _L 





SMC_XTAL 
ADCO SMC_EXTAL 





SMC_NMI 











ADC1 





ADC2 





ADC3 








ETRST* SMC_TRST_L 





ADC4 





ADEs ages NO STUFF 








ADC6 














ADC7 





cs xW4900 
SCI_L - sM 





HS PETEOEED OF 


PM_CLKRUN_L 








2 or 1 








LPC 








PWRDWN_L PLACE_NEAR=U4900.13:4 





SMC. 


TX_L 





SMC. 








RX L ? 





SMB. 





GND_SMC_AVSS 
MGMT_CLK 





SMC. 


ONOFF_L 





SMC. 


BC_ACOK 





SMC. 


PME_S4_ WAKE _L 





PM_SLP_S3_L 





PM_SLP_S4_L 





PM_SLP_S5_L 





SMC. 


CLK32K 





SMB. 


O_SO_DATA 





Lereeeee [tate 














SPI_DESCRIPTOR_OVERRIDE_L 





PM_SYSRST_L 





USB_DEBUGPRT_EN_L 





MEM EVENT L 





WIFI_EVENT_L 





SYS_ONEWIRE 





SMC_BATLOW_L 


tttteees 





SMC_RUNTIME_SCI_L 








61 41 SMC_S4_WAKESRC_EN 
a1 _SMC_PB4 





SMC_DP_HPD_L 





SMC_GFX_OVERTEMP_L 





SMC_FAN CTL 





SMC_FAN CTL 





SMC_FAN, CTL 





SMC_FAN CTL 





SMC_FAN, TACH 





SMC_FAN. TACH 





SMC_FAN, TACH 





SMC_FAN TACH 





SMC_ADC8 





SMC_ADC9 





SMC_ADC10 





SMC_ADC11 





SMC_ADC12 





SMC_ADC13 





SMC_ADC14 





SMC_ADC15 





WWW.AliSaler.com 


COEEEEES CHGETTEEE O86 





Uu4900 
DF2117RVPLP20HV 


TLP-145V 
(2 OF 3) 


OMIT_TABLE 


PEO 
PEL 
PE2 
PE3 
PE4 
PFO 


PFL 
PF2 
PF3 
PFA 
PFS 
PF6 
PF7 


PGO 
PGL 
PG2 
PG3 
PG4 
PGS 
PGE 
PG7 


PHO 
PH1 
PH2 


PECI/PH3 
PEVREF/PH4 
PEVSTP/PHS 


SMC. 


CASE _OPEN 





SMC. 


TCK 





SMC. 


TDI 





SMC. 


TDO 





SMC. 


TMS 





Steet 


G3_POWERON_L 





, 


SMC. 


LID 





Z 


22 
aa 


SMC. 


PFS 





+ 


e 


= 


: 


222 
Qqaaa 


=SMC_SMS_ INT NOTE: SMS Interrupt can be active high or low, rename net accordingly. 





SMB. 


BSA_DATA If SMS interrupt is not used, pull up to SMC rail. 





SMB. 


BSA_CLK 





SMB. 


A_S3_ DATA 





SMB. 


S3_CLK 





SMB. 





SMB. 


A 
B_SO_ DATA 
B_SO_CLK 





SMC. 


PROCHOT 





SMC. 


THRMTRIP 





++ OUTT Ss 


CPU 


PECI_R CPU_PECI 





PVCCIO_SO_SMC_R 





+f 


PM PECI PWRGD R 

















=PPVCCIO_SO_SMC 
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ae 
rr 
BrRaine Nomen wT 
051-8871 
Apple Inc. — 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE a 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 49 OF 109 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [=F 
IV ALL RIGHTS RESERVED 40 OF 74 








PM PECI PWRGD. 





II NOT TO REPRODUCE OR COPY IT 


NC_SMC 


SMC Reset Button", Supervisor & AVREF ‘ MAKE BASE PROCHOT Level Shifting 


NC_SMC. 
=PP3V3_S5_SMC cia cme , _=PP3Vv3_s0_sMc 
0 NC_SMC 
=PPVIN_S5_SMCVREF Wake BASE: 


Desktops: 5V 3_TACH NC_SMC 
MAKE_BASE=TRUE 


; 5 1 
MSGRee? 2 ey =CHGR_ACOK SMC_BC_ACOK R5060 


° *R5000 eer RSC 
Ve VIN =SMC_SMS_INT — SMS_INT L a720W 
é MAKE_BASE=TRUE ME 
us5010 ME o _SMC_ADCO SMC_CPU_VSENSE ae 
VREF-3 . 3V-VDET-3.0V 2 MAKE_BASE=TRUE 
DEN SMC_ADC1 SMC_CPU_ISENSE ¢ 
SMC_TPAD_RST_L SQMR1* (1PUgN0903048 RESET*b> SMC_RESET_L 6 40 42 52 MAKE_BASE=TRUE, 
4s 42 40 6 EYR—SMC_ONOFF _L TQMR2* (rev) o _SMC_ADC2 SMC_DCIN_VSENSE 


PP3V3_S5_AVREF_SMC 0 MAKE_BASE=TRUE, 


SMC_MANUAL RST_L 4 |peray REFOUT BO MID EHED Okan SMC_ADC3 SMC_DCIN_ISENSE Q5060 
aes : x MAKE_BASE=TRUE DMB53D0UV 
OMT GND PAD o _SMC_ADC4 SMC_GFX_VSENSE 


*R5001 2 m —=_MAKE_BASE=TRUE 
0 SMC_ADC5 SMC_GFX_ISENSE ? 
58 er MAKE_BASE=TRUE 
1/1ow G 
ME-LF 2 D8 o _SMC_ADC6 SMC_1V5S3_ISENSE TO CPU 
603 i 2 4 MAKE_BASE=TRUE 5060 
SILK_PART=SMC_RST D SMC_ADC7 — _SMC_CPUVCCIO_ISENSE 66 56 10H T>—CPU_PROCHOT \ 2 CPU_PROCHOT L_R Q 

o—_e MAKE_BASE=TRUE, DMB53D0UV 


PLACEMENT_NOTE=Place R5001 on BOTTOM side o _SMC_ADC8 SMC_LCDBKLT_ISENSE r SOT-563 
MAKE_BASE=TRUE, MF : 


MR1* and MR2* must both be low to cause manual reset. 0 . SMC_ADC9. SMC_WLAN_ISENSE 
MAKE_BASE=TRUE, 


SMC_ADC10 — __SMC_HDD_ISENSE SSM6N37FEAPE 
—="MAKE_BASE=TRUE SOT563 












































SMC_PROCHOT_3_3_L 


















































SOT-563 
CPU_PROCHOT_BUF 
































2 
























































Used on mobiles to support SMC reset via keyboard. 








NOTE: Internal pull-ups are to VIN, not V+. 








SMC_ADC11 — __SMC_PBUS_VSENSE 
—="MAKE_BASE=TRUE 











SMC_ADC12 SMC_BMON_ISENSE 
——"MAKE_BASE=TRUE 





SMC_PROCHOT 





TP_SMC_ADC13 


ASROTRITE a PM_THRMTRIP. 
YF RE Bes coun 


MAKE_BASE=TRUE 
P10 — TP _SMC_P10 D 
MAKE_BASE=TRUE, Q5059 
P20 TP_SMC_P20 SSM6N37FEAPE 
"—_ MAKE_BASE=TRUE SOT563 
SMC_ONOFF_L ° P24 — TP SMC_P24 
pe MAKE_BASE=TRUE 
0 P26 SMC_BMON_MUX_SEL 
*R5015 —=WAKE_BASE=TRUE 


PLACE_SIDE=TOP P43 TP_SMC_P43 SMC_THRMTRIP oN) 
MAKE_BASE=TRUE 


PFS TP_SMC_PF5 Check with SMC pullup sQ 


MAKE_BASE=TRUE =PP3V3_S0 SMC 

















Debug Power "Buttons" 



































SILK_PART=PWR_BIN SILK_PART=PWR_BIN RSTGATE_L TP_SMC_RSTGATE_L 
MAKE_BASE=TRUE 








MEM_EVENT_L 


ls 


SS33388 $8885 


to 





1/20" 


=PP3V3_S5_SMC 
PLACE_NEAR=U1800.N14:5.1mm SMC_CLK32K SMC_ONOFF_L 
G3_POWERON_L 
1/200 
ME 5 c SMC LID 
201 
SMC_TX_L 
SMC_RX_L 








rey PM_CLK32K_SUSCLK_R 








1/20" 





1/200 





1/200 


=PP3V3_S4 SMC; sMC_TMS 

sMc_TDO 

SMC_TDI 

SMC_TCK 

SMC_BIL BUTTON L 
R5010 s : SMC_BC_ACOK 


ao _SMC_XTAL SMC_XTAL_R ° SMS_INT L 
NO STUFF SMC_DP_HPD_L CD © 








1/200 





1/200 





1/20" 


SMC Crystal Circuit 





1/200 





1/200 





1/20" 








1/200 





1. 1/20W hd 

R5011 ne 5020 NosTuFF 
1M 201 

3 SSM3K15FV | 12 2 PAO _PU 100K i 


58 
1/200 SOD-VESM-HF AUR een 100K 4 














1/20" 





$8 





1/200 








SMC_PME_S4_WAKE_L NOSTUFF. 
ae MAKE_BASE=TRUE 


























ADAPTER_EN 
CASE_OPEN 


$3 $2 











DP_A_EXT_HPD 1/200 








1/200 


PB4 
S4 WAKESRC EN 





17 





1/20" 





BATLOW# Isolation 


, =PP3V3_S5_ SMCBATLOW =PP3V3_ SUS _ SMC, 








R5040: CREEL: Below connections are different from K91 


05040 i a1 a0 _SMC_PAO PU HISIDE ISENSE OC 
SSM3K15FV MAKE_BASE=TRUE, 
SOD-VESM-HF o SMC_FAN 1 CTL NC_SMC_FAN 1 CTL 

MAKE_BASE=TRUE 


Ss 1 SI) i, 
SMC_BATLOW_L a PM BATLOW _L ; ee eo 
2 




















SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


SMC Support 


Se ee EEE 
0 ADC14 SMC_HS_ COMPUTING ISENSE 
N\A — Hs cove aera 051-8871 
rfzom NOSTURE GFX THROTTLE L TP_SMC_GFX_ THROTTLE L PP 5 OTeTon 
8 iar S 2.5.0 __| 
201 
SPESVSSS_SMC NOTICE OF PROPRIETARY PROPERTY eae 
A : eran 
Internal 20K pull-up on PM_BATLOW_L in a 
THE INFORMATION CONTAINED HEREIN IS THE 
ao _SMC_GFX OVERTEMP_L PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 50 OF 109 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SFE 
IV ALL RIGHTS RESERVED 41 OF 74 
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LPC+SPI Connector 


CRITICAL 


LPCPLUS 

J5100 
55909-0374 

M-sT-sM 
7 6 =PP3V3_S5 LPCPLUS 
> 6 =PP5V_SO_LPCPLUS 














LPC_CLK33M_LPCPLUS CIN] « 25 69 


LPC_AD<2> CET © 26 40 68 
LPC_AD<3> EDD « 15 40 69 


SPIROM_USE_MLB 
SPI_ALT_CLK 
SPI ALT CS L 
LPC_SERIRQ 
LPC_PWRDWN_L 
SMC TDI 
SMC_TCK 
SMC_RESET_L 
SMC_NMI 
SMC_RX_L 
LPCPLUS_GPIO 





AD<0> 





AD<1> 








SPI_ALT MOST 
SPI_ALT_ MISO 
LPC FRAME L 
PM_CLKRUN_L 
SMC_TMS 

LPCPLUS RESET L 
SMC. 

SMC. 


os Gy SMC 


‘oD 



































WEVETESCII BOC) 


























516S0573 





Bus Series Termination 














LPCPLUS LPCPLUS LPCPLUS LPCPLUS 
PLACE_NEAR=J5100. 


*R5128 *R5126 |*R5125 
0 47 47 PLACE _NEAR=J5100- 


5% 5% PLACE_NEAR=J5100. 
1/20W 2 1/20W PLACE_NEAR=35100. 
ME ME ME ME 


p20" 2 2 2201 


PLACE_NEAR=U1800.AB8 : 5mm R5110 R5120 
15 ial 


2 SPI_MLB_CS_L 





1s (I —_SPI_cso_ RL LAA /\/22 SPL cso Lb 
5% 5% 
1/20W 1/20W 
MF MF 
201 201 
1s (I SPL CLK R 2 so SPI_CLK SPI_MLB CLK 


PLACE_NEAR=R5125.2:5mm 


PLACE_NEAR=U1800.AD12:5mm 








AS PLACE_NEAR=R5126.2:5mm 
1/20W 
ME 


PLACE_NEAR=U1800.W8: 5mm R5112 R5122 cn 
SPI_MOSI_R LAKA/2 so SPI MOST LNA 2 SPI_MLB MOSI 


PLACE_NEAR=R5127.2:5mm 








5% 5% 
1/20W 1/20W 

ME ME 

201 201 
SPI MISO 2 SPI MLB MISO 








5s PLACE_NEAR=U6100.2:5mm 
1/20W 
ME 


201 


SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


LPC+SPI Debug Connector 


: 
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THE INFORMATION CONTAINED HEREIN IS THE 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 


THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 51 OF 109 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART [SFE 
IV ALL RIGHTS RESERVED 42 OF 74 


WWW.AliSaler.com 








SMBus Connections 


SMC "Battery A" 


PCH SMBus "0" Connections SMC "0" SMBus Connections 


SMBUS_PCH 











Cougar-Point 


u1s00 


(MASTER) 


SMBUS_PCH_CLK 


R5200° 
1K 











LED BACKLIGHT 
u9701 


TE: 0x58 READ: 0x59) 





SMBUS_PCH_DATA 























VRef DACs 


03300 


0x98 Read: 0x99) 


VREFDACS, 





VREFDACS. 











Margin Control 


0x31) 


I2C_PCA9557D 














31 =I2C_PCA9557D 














XDP Connectors 


32600 & 


(MASTER) 





SMC 


u4900 


(MASTER) 


*R5251 





Internal DP 
J9000 
(See Table) 


=12C_TCON_SCL 





S0_cLK 





=12C_TCON_SDA 





0S0_DATA 

















Mikey 


6800 


(Write: 0*72 Read: 0x73) 


I2C_MIKEY SCL. 


Internal DP 


Analogix T-con — (Write: 0x7B/0x87 Read 





: Ox7C/0x88) 


Parade T-con — (0x10-Ox1F or 0x30-0x3F) 
DVR — (Write: Ox4E Read: 0x4F) 


K21 
Samsung LGD 
N ¥ 

Y N 

¥ Y 


PP3V42_G3H_SMBUS_SMC_BSA 

















SMC 


ua900 


(MASTER) 


40 SMB_BSA_CLK 


R5280" 


12_SMBUS_SMC_BSA_SCL 





*R5281 
2.0K 


SMBUS_CHGR_SCL 


Battery Charger 


0x12 Read: 0x13) 





40 SMB_BSA_DATA 














(* = Multiple options) 


K78 
Samsung LGD AUO 
* y * 

* N * 
¥ Y N 








Battery 


Battery Manager — (Write 
Battery LED Driver - 


Battery Temp 


: 0x16 Read: 0x17) 
Write: 0x36 Read: 0x37) 


(Write: 0x90 Read: 0x91) 


— __=sweus_cucR_ spa 
l 








6955 


SMBUS_BATT SCL 





Battery 








— __=swsus_BATT_SDA 
l 























I2C_MIKEY SDA 











SMBUS_XDP_SDA 


























SMC "A" 


powered and ma 











sMC 


04900 


(MASTER) 


40 SMB_A_S3_CLK 


R5270* 
1K 


SMBus Connections 





Left I/O Board 
34700 
(See Table) 


=12C_LIO_SCL 


SMC 


PP3V3_S3_SMBUS_SMC_MGMT 


"Management" 


SMBus Connections 

















SMC 


74900 


(MASTER) 


40 SMB_MGMT_cLK —72_ sMBUS_sMC_MGMT SCL 


Trackpa 


35700 


=1I2C_TPAD_ SCL 


(Write: 0x90 Read: 


da 








=12C_TPAD_ SDA 








40 SMB_MGMT_DATA 2_SMBUS_SMC_MGMT_SDA 





























29 INLET THM! 


T29 & Inlet Temp 


EMC1704: US400 


(Write: 0x98 Read: 0x99) 


ISNS_SCL 








729 INLET THM! 


ISNS_SDA 




















40 SMB_AS3 DATA 


2 SMBUS SMC A S3 SDA 





=12C LIO SDA 




















Left I/O Board 





ALS — (write: 0x72 Read: 0x73) 


Finstack Temp — (Write: 0x92 Read: 0x93) 














PCH 


PP3V3_S0_SMBUS PCH 


"SMLink O" 











Cougar-Point 


1800 


(MASTER) 


69 16 SML_PCH 0 _cLK 


— 


R5210° 
8.2K 


5% 
1/20W 
ME 

2015 














Connections 


*R5211 
8.2K 


5% 
1/20W 
ME 

2201 











T29 I2C 


Connections 














T29 IC 
3600 


(MASTER) 


Microcontroller abstracts 


actual CDR(s) in plug. 





R5230* 
4.7K 


5% T29 Plug uC 


1/20W 
“ME 0933 
201, 


T29AMCU_SDA 


: OxAO Read: 0xA1) 


0 








I2c_T29AMCU_SCL 

















SDRVI2C:MCU 








SDRVI2C:MCU 


R5234* 
0 


5% 
1/20W 
ME 


2015 


*R5235 
0 


5% 
1/20W 
ME 


2201 

















Compliance Testing 
SDRVI2C:SB 














I2C DPSDRVA SCL 





WYN 


SDRVI2C:SB 


MAKE_BASE=TRUE 


I2C_DPSDRVA_SDA 


DP Re-driver 
u9310 


(Write: 0x94 Read: 0x95) 








SMBus Connections 


sMc "B" 























PCH 


3_S0_SMBUS_PCH 


"SMLink 1" 











Cougar-Point 


u1800 


(Write: 0x88 Read: 0x89) 


NO STUFF 


R5220° 


Connections 


NO STUFF 


*R5221 


PP3V3_S0_SMBUS_SMC_B SO 











SMC 


ua900 


(MASTER) 


40 SMB_B_SO_cLK — 


12_ SMBUS_SMC 


R5260° 
4.7K 
1/20W 
ME 

201, 





*R5261 


CPU Temp 


EMC1414 us570 


(Write: 0x98 Read: 0x99) 


I2C_CPUTHMSNS_SCL. 





1/200 
201 


MAKE_BASE=TRUE, 





























S0_DATA — 


2 SMBUS_ SMC. 





'THMSNS_SDA 
































SML_PCH_1_ CLK 











SML_PCH_1_DATA 

















SMLink 1 is slave port to 


access PCH & CPU via PECI. 
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PBUS Voltage Sense Enable & Filter CPU VCore Load Side Current Sense / Filter 





=PP3V3_ SO IMVPISNS 





Q5300 


NTUD3169CZ 
SOT-963 


A CHENSED PBUSVSENS EN L PLACE_NEAR=R7510.3:5MM 








1 CRITICAL 
R5302 R5342 5340 


100K 4.42 
se [II CPUIMVP_ISNS1_P KAA 1 CPUIMVP_ISUM R_P jg OPA2333 PLACE_NEAR=U4900.M11:5MM 


18 735 
1/20W 3 1 
ME Max VOut: 3.3V at 19.77V Input 0.1% DEN 
Enables PBUS VSense 201 TAR SW # 1 CPUIMVP_ISUM IOUT AM; SMC_CPU_ISENSE CoD = 


racer ; 0402 ¢ 
divider when in SO. PBUS SO VSENSE PLACE_NEAR=R7510.4:5MM 











« [D> =PBUSVSENS_ EN 




















PLACE_NEAR=U4900.M11:5MM 











7357 [iD CEUIMVP_TSNS1_N 23] CPUIMVP ISM RN 

















PLACE_NEAR=U4900.L8:5MM 
RTHEVENIN = 4573 Ohms GND SMC AVSS. 40 41 44 a5 


P-CHANNEL ¢SMC_PBUS VSENSE ppp 5344 ; 
R5301: einen amaneuadou ve Sem |) 487K Gain:110.181x 


PLACE_NEAR=U4900.L8:5MM 0.1% 
100K 1 — ; f ‘ 
R5304 me OM NAL MODEL“EMPTY Seale: 121A. / V 


1% 
ag 5.49% 20402 Max VOut: 2.73V at 39.934A 
2082 v2 : is R7510 
PBUSVSENS EN L DIV 2012 is 0.75mOhm = to SIGNAL_MODEL=EMPTY 


¢—GND_SMC_AVSS ao a1 aa as : TDP :28.05A XS5ROX7R 
201 





=PPBUS_ SO VSENSE 
























































VCore Load Side Current Sense / Filter 


DC-In Voltage Sense Enable & Filter 

CRITICAL 

U5340 

Q5310 OPA2333 PLAC NEAR=U4900.M13:5MM 


NED a ence 357 (T-CPUIMYP_TSNS1G_p . 2s CPUIMVP ISUMG R_P DEN R5351 

N-CHANNEL NerNGsENe eu oe - 7 GPUIMVP ISUMG IOUT 4 AAAS SMC_GFX_ISENSE 
he PLACE_NEAR=U4900.M13:5MM 

201 
































257 [I -CPUIMVP_Ts NS1G_N 4 1a CPUIMVP_ ISUMG R_N 

















52 41 =CHGR_ACOK 





" Max VOut: 3.3V at 19.77V Input 
Enables DC-In VSense 1 GND_SMC_AVSS oa: ac as 


divider when AC present. 








DCIN S5 VSENSE 











Sense R is R7550 Gain:161.765x 
; . ENAL_MODEL=EMPTY 
Sense R is 0.75mOhm Scale: 8.24A / Vv 


Pee! eee ERR eae vy : Max VOut: 2.18V at 27.2A 
PLACE_NEAR=U4900.N9:5MM 


=PPDCIN_S5_VSENSE 
: 0 RTHEVENIN = 4573 Ohms SIGNAL_MODEL=EMPTY 























10% 








P-CHANNEL @—SMC_DCIN_VSENSE 














PLACE_NEAR=U4900.N9: 
PLACE_NEAR=U4900.N9:5MM 


1 C5314 
<= 0,220F 


6.3V 
X5R 


PDCINVSENS_EN_L_DIV ss 0201 


¢—GND_sMc_AVSS 40 41 44 45 


2 




















CPU 1.05V VCCIO Current Sense / Filter 


CPU Vcore Voltage Sense / Filter | =PP3V3_S0_CPUVCCIOTSNS 


XW5320 VCCIOISNS_ENG 


=PPCPUVCORE SO VSENSE 1642  CPUVSENSE IN : SMC_CPU _VSENSE poy VCCIOISNS_ENG) 1C5360 
PLACE_NEAR=R7510.2:5 MM S PLACE_NEAR=U4900.N10:5MM V+ 


PLACE_NEAR=R7640.4:5MM 5360 


Ey INA210 
PLACE_NEAR=-U4900.N10:5m™ | B 73 58 CPUVCCIOSO CS _N IN- ScC70. OUT CPUVCCIO IOUT a esMc_CPUVCCIO ISENSE (oD = 


CRITICAL 5 PLACE_NEAR=U4900.L12:5MM 


GND _SMC_AVSS .. 1s ss PE__CPUVCCIOSO cS P 2 
404144 45 2° CN mre (20.0V./V.) REF goer VCCIOISNS_ENG 






































40 41 44 45 








Sense R is R7640, 2m0O 
EDP: 8.5A. TDP :7.225A Gain: 200x a aaa 


GFX/IG Vcore Voltage Sense / Filter Scale: 2.5A / V 
XW5330 Max VOut: 3.3V at 8.25A 


=PPGFXVCORE SO VSENSE 1 2___GFXVSENSE_IN : SMC_GFX_VSENSE 
oe N/V CD + SYNC_MASTER=K21_ MLB SYNC _DATE=12/13/201q 


PLACE_NEAR=R7550.2:5 MM PLACE_NEAR=U4900.N12:5MM _ 
= ware & Load Side Current Sensing 


PLACE_NEAR=U4900.N12:5MM é Beanine NOM rr 
Apple Inc. cr 8871 ed 


GND SMC AVSS wo a: 44 a "2. Ds T2820 | 
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45 7 [PP3V3_S0_HS COMPUTING TSNS 





COMPUTING High Side Current Sense / Filter 
DC-IN (AMON) Current Sense Filter 


DDR3 1V5R1V35 Current Sense / Filter 
NEAR-U4900.K10: 5M 
+¢5450 phn | _=PP3V3_S3_1V5S3ISNS 
= OUR CHGR_AMON 1 2 q—SMC_DCIN ISENSE 














PLACE_NEAR=U4900.K10:5éM 





ae 2 ¢5431 
201 
ISNS HS COMPUTING N OUT ANA 2 SMC _HS COMPUTING ISENSE — 0.220F 





f Age + C5460 
oe Sense R is R7020, 20mOhm 2 ie : - 0.10F 
ISNS_HS_COMPUTING P + avo RE! GAIN: 100X y 1 C5455 sae Sense R is R7350, 2mOhm ee 
2 
GND_SMc_avss X5R 
ND SCALE: 5A/ V ES lid 27 R5465 
me MAX VOUT: 3.1V at 16.5A 


4.53K 
DC-In AMON ISNS_1V5_S3_N ISNS_1V5S3_IOUT 1 
EDP Current: 15.5 A . 
GND_SMC_AVSS 40 41 44 45 ISL6259 Gain: 20x 
Max Vdiff: 31 mv 


1/200 
a4 ISNS_1Vv5_S3 P + R GAIN: 100X ME > C5465 
PLACEMENT_NOTEs: Scale: 2.5A /V 


201 
. Max VOut: 1.4V at 8.25A SCALE: SA / V 
Sense R is R5400, 2mOhm Place close to SMC 


EDP Current: 3.5A MAX VOUT: 2.4V AT 16.5A 
(For R and C) 


























2 SMC_1V5S3_ISENSE 


























EDP Current: 12 A GND SMGUAVES 
Max Vdiff: 24 mv 
PLACEMENT_NOTEs: 











Place close to SMC 
. ‘ 2 (For R and C) 
COMPUTING High Side Current Sense / Filter & T29/Inlet Temp Sensor 


PP3V3_S0_HS_COMPUTING_ISNS 





AirPort Current Sense / Filter 





=PP3V3_S3_WLANISNS 





: NOSTUFF AIRPORTISNS_ENG 
critica 44 * AIRPORTISNS_ENG .| 1¢5470 
an VE 0.1UF 
st s R is R4052, 20mOhi T, 20ty 
5400 1 SRS ee yea 6.3V AIRPORTISNS_ENG 
EMC1704—2 oa |, 20 INA210 a 
EN , ISNS_ATRPORT_N 
INLET _THMSNS_D1_P 2 Q THERM* HISIDE ISENSE OC 


sc70 out Lé ISNS_P5VWLAN_ IOUT NN @—SMC_WLAN ISENSE 


AIRPORTISNS_ENG 
INLET THMSNS_D1_N 3 ALERT* T29THMSNS_ALERT_L 


: ISNS_ AIRPORT P IN+ rit Gain: 200x ME 2 C5475 
(200V/V) 
=T29THMSNS_D2_P DP2/DN3 SMDATA| =I12C_1T29 INLET THMSNS_ SDA 
































PPVIN_S5_HS COMPUTING ISNS_R 








GND Scale: 0.25A / Vv 
al MAX VOUT: 3V AT 0.825A 





=T29THMSNS D2 N DN2/DP3 SMCLK) =12C 129 INLET THMSNS SCL 








GND_SMC_Avss 4041 44 a5 
75 LISNS HS COMPUTING P SENSE+ ADDR_SEL HS ADDR SEL 
7a 43_tsws_us computing n_15 | sensz— 


EDP Current: 0.750 A PLACEMENT_NOTEs: 
GPIO HS _GPIO Max Vdiff: 15 mv 
HS_pUR_SEL 13 | pur_sEeL 


Place close to SMC 
ys_TH_sELM4 | ty set 
































(For R and C) 
NOSTUFR| NOSTUFE 
PPVIN_S5_HS COMPUTING ISNS 


R5406! éxp R5412 R5413 
130 


HDD Current Sense / Filter 
EDP: 15.5A TDP :13.175A 4 120m is 2 = 














1 , _=PP3V3_SO_HDDISNS 
Sense R is R5400, 2mOhm oe 


























HDDISNS_ENG HDDISNS_ENG 








Sense R is R4599, 3mOhm ve 


us4eo see een 
i INA211 
ee seni i ISNS_HDD_N sC70 out Lé ISNS_P5VHDD_IOUT LAN, @—SMC_HDD_ISENSE 
ea ress e HDDISNS_ENG 
ISNS_HDD_P IN+ rerit_§ GAIN: 500X ME 1 C5485 


(500V/V) 


GND SCALE: 0.667A / V 
al MAX VOUT: 3.3V AT 2.2A 


























GND_SMC_AVSS 


40 41 44 45 


EDP Current: 2.36A 
Max Vdiff: 7.0 mv 


PLACEMENT_NOTEs: 





Place close to SMC 


CHARGER BMON High Side (BATTERY DISCHAEGE) Current Sense, MUX & Filter (For R and C) 


PP3V3_S3_BMON_ISNS 





LCD Backlight Driver Input Current Sense / Filter 
di di 7 _=PP3V3_S0O_ BKLTISNS 


“| * c5420 c5421 * 
Sense R is R7050, 10mOhm 0.10F 0.1uF — 


V+ ah 
CRITICAL 

















a ; LCDBKLTISNS_ENG LCDBKLTISNS_ENG 
Charger/Load U5420 201 0 


«| +¢5490 
dit ess ages ioe aces cata te at ve ey 

st oR Cs se70 ON_INA_oU si N_ MUX. SE a 
o OD + cy is RO910, 10mOhm U5490 eoay LCDBKLTISNS_ENG 
BMON: ENG 201 R5495 

INA211 4.53K 
(50V/Vv) 2 5 ISNS_LCDBKLT_N SC7TO OUT L& ISNS_LCDBKLT_IOUT SAVAVAVar * SMC_LCDBKLT_ISENSE 

PLACE_NEAR=U4900.M9: Sti 
Battery side cup R5422 : LCDBKLTISNS_ENG 
1/200 
; L 7 300K | ISNS_LCDBKLT_P IN+ RE GAIN: 500X MF + C5495 
EMON_AMUX_OUT LA A \ 2S SHON ESENSE (S00V/V) 

NOTE: Monitoring current from 
3 t PLACE_NEAR=U4900."9 


SCALE: 0.2A / Vv 
BMON : ENG 1 GND 
C5422 


ol MAX VOUT: 3.3V AT 0.66A 
*R5423 L 3300PF 













































































battery to PBUS (battery discharge) VER 1 

















BMON : PROD 








R5420 00K ad PLACEMENT_NOTEs: L_GND_SMC_AVSS ao 41 4a a5 
. Ped EDP Current: 0.67 A PRR NAD 
52 CIN —cusk pon : 





Max Vdiff: 6.7 mV 








Place close to SMC 
BAR=U5S421.3:5MM 5 GND_SMC_AVSS 40 41 44 45 
From charger 


(For R and C) 
engineering, ; 


For production, stuff BMON_PROD 











_ SYNC_DATE=12/13/201q 


INA (Engineering) Solution Charger BMON (Production) Solution High Side Current. Sensing 
50x 


Gain: ISL6259 Gain: 36x 


TRB Te 
1-8871 
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Detect CPU Die Temperature 


Q5510 
BC84 6BMXXH 


SOT732-3 


=PP3V3_S0O_CPUTHMSNS 





hs 
VDD 


U5510 
EMC1413 

DFN 
DP1 THERM* /ADDR|L_! CPUTHMSNS_THM_L 














49, CPU_THERMD_P 
> STGNAL_MODEL-EMETY 


CRITICAL 
N1 





PLACE_NEA\ 
PLACE_NEA\ 


X7R-CERM 
aza1 











2D CPU_THERMD_N 


13 CPUTHMSNS_D2_P 








ALERT* © CPUTHMSNS_ALERT_L 


DP2/DN3 SMDAT. 9 =12C_CPUTHMSNS_SDA 











SIGNAL_MODEL=EMPTY 





13 CPUTHMSNS_D2_N 








DN2/DP3 sMcLK |_1° =12C CPUTHMSNS SCL 








GND THRM_PAD 
6 a1 











= = Sa) Soa 


A a 6 2 
, Placement note: 

Place U5510 under CPU 
L 


eA) tate a oat ee ee eal 











Write Address 





Detect DDR/5V/3.3V Proximity Temperature 


f 
, Placement note: 


Ce Sa ee Ss, a ee ae ee 


Place Q5510 next to DDR/5V/3.3V supply on TOP side 
ue ae = ore es a yp ee er oes, ee 


WWW .Alsa 


T29,MLB Bottom & Inlet Proximity Sensors 


INLET _THMSNS_D1 Pe 





Q5530 
BC846BMXXH 
SOT732-3 

2 








INLET _THMSNS_D1_N 





=T29THMSNS_D2_P 





Q5520 


BC846BMXXH 
SOT732-3 








=T29THMSNS_D2_N 





=MLBBOT_THMSNS_D3_N 





Q5540 


BC846BMXXH 
SOT732-3 
2 





=MLBBOT THMSNS D3 P 





=T29THMSNS_D2_P 


T29_ MLBBOT_THMSNS_P 


Read Address 


ip at SO ee Maeda Yalan Kieibiety Kiel aii elt el etd, Wat 


, Placement note: 


Place 95530 between near rear vent on bottom side 


ee ee ee ee ee, ee Se 


, Placement note: 
Place 95520 close to T29 on TOP side 


oe Se ee eee ee eS 
Placement note: 

f 

Place Q5540 on MLB bottom side opposite U5400 
— = = S = So ae Ss, 


— =MLBBOT_THMSNS_D3_P 





MAKE_BASE=TRUE 
T29_ MLBBOT_THMSNS_N 


=T29THMSNS_D2_N 





MAKE_BASE=TRUE 


er.com 


— =MLBBOT_THMSNS_D3_N 


Use GND pin Bl on U3600 for N leg 


2€BTD>— IP 129 THERM DP 


T29 Die 


2T29 THERMD P 





Detect T29 Die Temperature 


MAKE_BASE=TRUE, 


PLACE_NEAR=U3600.B1:2mm 


1 2_43T29_ THERMD_N 


RS523° 











XW5520 


SM 





PART NUMBER 


DESCRIPTION 


REFERENCE 


DES CRITICAL BOM OPTION 





117s0008 


ME, 1/20W,100K OHM, 5, 0201, SMD 


C5361 


VCCIOISNS_PROD 





117s0008 


ME ,1/20W, 100K OHM, 5, 0: 


C5475 


AIRPORTISNS_PROD 





117s0008 


ow, 100K OHM, 5,020 


C5485 


HDDISNS_PROD 








117s0008 





20W, 100K OHM, 5, 0: 





C5495 





LCDBKLTISNS_PROD 














Replacing caps with 100K PD on ISENSE SMC inputs 
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FAN CONNECTOR 


».=PP5V_SO FAN 
/=PP3V3 SO FAN 








CRITICAL 


R5660! 35600 


FF14A—4C-R11DL-B-3H 
ATK 3 F-RT-SM 


R5 6 6 5 1/26 2 : 
201 
4 1K» 





5V DC 
« FAN RT TACH z TACH 


MOTOR CONTROL 
GND 











ao SMC_FAN 0 TACH LAW, 














— 


R3661 4 
100K 


5% 
1/20W 
MF 
201 








en Q5660 

o SSM3K15FV 
—lL— _ SOD-VESM-HF 

4 ol TA Je . Fran RT PwM 

» SMC_FAN 0 CTL 7 » 
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ae 7 =PP3V3_S5_ TPAD 





R5703° 
10K 

5% 

1/16W 
MF-LF 

402 5 


USB_TPAD_HUB_P 


USB_TPAD 











USB_TPAD 








USB TPAD HUB Ni 





U5700 
PI3USB1022LE 


4s 7 =PP3V3_S5 


IPD Flex Connector 


s PP3V3 gIPAD_CONN 


CRITICAL 


J5700 
FF14A-14C-R11DL-B-3H 


F-RT-SM 





USB_TPAD. 





USB_TPAD. 





Choose pull up/down 


Choose USB 


PLACE_NEAR=35700.1:1.5MM 


VOLTAGE=3.3V MIN_NECK_WIDTH=0 21 





L5720 
FERR-120-OHM-1.5A 


MIN_LINE_WIDTH=0.5 mm 





EO 








SMC_PME_S4_WAKE_L 





TPAD _CONN_P 





TPAD _CONN_N 


66646 





=12C_TPAD_SDA 





=I12C TPAD SCL 





USB TPAD P. 


USB TPAD CONN P 








TPAD _CONN_N 





oo e¢ BT _USB_TPAD N 





=12C_TPAD_ SDA 





c5732 1 
100prF — 


=12C_TPAD_ SCL 





SMC_ONOFF_L 





=PPSV_S5_TPAD SMC_LID 


R5702' Tee 


PLACE_NEAR=75700.10:1.5MM 





2 


MIN_NECK_WIDTH=0 . 20mm PLACE_NEAR=J5700.8:1.5MM 


VEN_LINE_WiDTA=| 
48 41 40 6 in 


SMC_ONOFF’ 
SMC_LID 








c5710 + 51 48 41 40 6 


SMC_TPAD_RST_L ¢ 41 a8 

















PLACE_NEAR=5700.9;] 
SMC_TPAD_RST_L 











66444646644 











PLACE_NEAR=5700.11): 








PLACE_NEAR=35700.10:1.5MM 





PLACE_NBAR=15700. 








7 6 =PP3V42_G3K TPAD 








oi 40 26 17 CTY PM SLP_s4_1 518S0794 























5720 1 
0.10F 


201 
PLACE_NEAR=J5700.13:1. SMM 








Keyboard Backlight Driver & Detection 
CRITICAL 


KB_BL 


L5750 
10UH-0.58A-0.350HM 


=PP5V_ SO KBDLED 








Keyboard Backlight Connector 


err ee coiPias. 
JS 715 
FF14A—4C-R11DL—B-3H 


F-RT-SM 








a 
VIN 


U5750 
MIC2292 
MLF 








35815 pin 1 is grounded 





on keyboard backlight flex 














20 BID —SMC_SYS_KBDLED CRITICAL 


To detect Keyboard backlight, SMC will 6 xp a, C7 
tristate and read SMC_SYS_KBDLED: mn 











« KBDLED_ ANODE 











If LOW, keyboard backlight present 
If HIGH, keyboard backlight not present 








518S0793 





OMIT_TABLH OMIT_TABLE 


C5755 # 
0.33UF 
10 


R5853 always stuffed, R5854 only 
grounded when KB BL flex connected. 





























SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


ne 
IPD / KBD Backlight 
051-8871 
Apple Inc. — 
2 
NOTICE OF PROPRIETARY PROPERTY: 
THE INFORMATION CONTAINED HEREIN IS THE 
PACE 
I TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 57 OF 109 
II NOT TO REPRODUCE OR COPY IT 
III NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART J°"=* 
IV ALL RIGHTS RESERVED 48 OF 74 











PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





13880704 CAP, CER, 0.22UF, 10%, 50V, X5R, 0603 C5756,C5755 


KB_BL 
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; =PP3V3_S5_ROM 





SPI_MLB_CLK 








SPI MLB CS 


1d cz* 





SPI_WP_L 





3 we* 





229° CD SPIROM USE 





NOTE: If HOLD* is asserted 
ROM will ignore SPI cycles. 











SI/sTOO 
SST25VFO064C 
OMIT_TABLE 
SO/SOT1 


7 QRST*/HOLD* 


VSS_THRM_ PAD 


SPI_MLB_MOST 





SPI_MLB_MISO 











sf of 
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AUDIO_AMP 





SPEAKER AMPLIFI 














APN: 353S2888 


SPEAKER LOWPASS 


GAIN 


80 HZ < FC < 132 


6DB 


PPSV_ 85 U621y 
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CRITICAL 


C6207 + 
0.1UF 
6.3V 


73 MAX98300_R_P 





NOSTUFF 
R6213° 


100K 
1/20W 


ME 
201 5 


1 


2 


CRITICAL 


c6201 
4TUF 


6.3V 
POLY-TANT 
2012-LLP 


MIN_NECK_WIDTH=0.10 MM 
SPKRAMP_R_P_OUT 











MIN_LINE_WIDTH=0.10 mm 
MIN_NECK_WIDTH=0.10 MM 
SPKRAMP R_N OUT 








PKRAMP TNR p 


CRITICAL 
cé6211 


2 MAX98300 RN 











PKRAMP_TNR_W 


R_SPKRAMP. 











AUD_GPIO_3 

















100K 
1/20W 
us 


2 202 
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MLB to LIO Power Cable Connector 


CRITICAL 


ere ae Cerne 3.425V "G3Hot" Supply 


weRt-a aspaeuel per Coun R6920 D6905 
‘ 4.7 BAT30CWFILM supply needs to guarantee 3.31V deliv 


PPBUS_G3H 1 2_PPBUS_G3H_R ‘SOT-323 
76 SOT-323 
ak nh | AVA, LN 


























4 PPDCIN G3H OR PBUS PPVIN_G3H_P3V42G3H 
- : MININECE {2 P3V42G3H_BOOST 


5 + =PP5V_S3_LIO_ CONN - VOLTAGE=18.5V DIDT=TRUE 









































C6994 
VIN BOOST 0.22uF — 


a ~ bd — os CRITICAL 
51850508 "OLUF ; 6990 108 











cern 7 L6995 


LT3470A 402 33UH-20%-0. 39A-0.4350HM =PP3V42_G3H REG 
DEN 


SHDN* swl4 V ° 
BIAS 




















% Vout = 3.425V 





CRITICAL 60MA MAX OUTPUT 














(Switcher limit) 
a 











166995 R6995 
1% CRITICAL 





> C6999 
P3V42G3H_ FB — 22UF 


208 











Debug LEDs 


(For development only) 

















=PP3V3_S3_DBGLEDS 





eH 
S3_SO_LED S3_SO_LED 


R6940' *R6941 
1K 1K 


1/16W 





DBGLED_S3 





DBGLED_SO 








S3_SO_LED 
D6910 


S3_SO_LED 
D6920 


A 





2.0X1.25MM-SM 2.0X1.25MM-SM 


creen-3. 6mcn BS, Ne cazen-3.6mco 
NZ \7X oes 





DBGLED_SO_D S3_SO_LED 


Q6940 
SSM3K15FV 


SOD-VESM-HE 











= 























61 40 25 23 ALL SYS PWRGD 


Right Speaker Connector 


CRITICAL 


J6903 
002 


J6955 
K9 9-Speci fic HALL-—SENSOR-MLB-PADS-K99 
73.50 6 D> SPKRAMP_R_P_ OUT 


=PP3V42_G3H_HALL NCX O O7—XKNC 132 50 © ET —SEKRAMP_R_N OUT 
ae OO 


Battery Connector . svc E50 8 ea 
OO 















































PPVBAT_G3H_ CONN 








OMIT_TABLE 
518-0369 518S0519 


CRITICAL 
J6950 
BAT-K99 


FP-RI-TH 




















POS 
POs 
POS 
SCL 
SDA 
SYS_DETECT 
NEG 
NEG 
NEG 





29 





=SMBUS_BATT_ SCL 643 
=SMBUS_BATT_SDA CED «>» 


SYS_DETECT_L 











SYNC_DATE=11/11/201, 


‘ CRITICAL : 
mone eo NO STUFF DC-In & Battery Connectors 
as 


& D6E950 PPV RR NRE NNTIINT a wAD 
= rcaveoce (3, apple tne. — [03178872 
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SHLD_PIN 
SHLD_PIN 
SHLD_PIN 
SHLD_PIN 





299919909990 




















FROM ADAPTER 


=PPDCIN S5 CHGR 


Reverse-—Current 


CRITICAL 
Q7080 
SI5419DU 


POWERPAK 





CRITICAL 


D7005 
BAT30CWFILM 





Protection 


This node is powered 

through body diodes: 

* DCIN through Q7080. 

* PBUS through Q7085 
Charger TOP FETs and 
Q7055. 








CHGR_SGATE_DIV 


*R7085 
470K 
T/16w 
ME-LF 

2402 





Inrush 


CRITICAL 
Q7085 
SI5419DU 


POWERPAK 


PPDCIN G3H INRUSH 














CHGR_AGATE_DIV 











CHGR_DCIN_D_R 


(CHGR DCTN) 














ACIN pin threshold is 3.2vV, +/- 50mv 
DIVIDER SETS ACIN THRESHOLD AT 12.18V 


Input impedance of ~40K meets 
sparkitecture requirements 


) _=PP3V42_G3H_ CHGR 





30mA max load 


PP5V1_CHGR_VDD 





BESYE Fc 





C7001 SAME AS C7000? 
HGR _VDDP 








a2 41 40 6 (TW—SMC_RESET L 





NO STUFF 


R7002° 
100K 


CHGR_RST_L 


qe VHST DCIN 











VDD VDDP 


CRITICAL 
4 OMIT_TABLE 








@—CHGR DCIN 








Float CELL for 1S 


=SMBUS_CHGR_SCL 


13qSMB_RST_N 
SGATE 


CHGR_SGATE 











=SMBUS_CHGR_SDA 


22 {SCL U7000 acare 





CHGR_AGATE 





io |SDA TOFN 





CHGR_VFRQ 


CSIP 





CHGR_CSI_P 





IVFRO 





CHGR_CELL 


CSIN 


CHGR_CSI_N 


13 CHGR_CSI_R_P 


CRITICAL 





13 CHGR_CSI_R_N 





























CELL 





CHGR_ACIN 


BOOT 


CHGR_BOOT 








JACIN 








CHGR ICOMP. 


UGATE 


CHGR_UGATE 








ICOMP PHASE 


CHGR PHASE. 











CRITICAL 


























C7030 — 
33UF—-0.060HM— 


CRITICAL 


C7031 — 
33UF-0.060HM 


PLACE_NEAR=Q7030.5:1. 
































CRITICAL 


Q7030 
FDMS0355S 


POWERS6 


Max Current = 


£ = 400 kHz 





CRITICAL 


L7030 
4.7UH-13.1A 


2 (TY) 








CHGR_VCOMP. 


ISL6259HRTZ 


IVCOMP 





CHGR_VNEG 


LGATE 


CHGR_ LGATE, 





IVNEG 





CHGR CSO P. 


ICSOP BGATE 





cso_N 


CHGR BGATE, 





ICSON 20v/v AMON 
































CHGR_AMON 





36v/v BMON| 


{> * 


CHGR_BMON 





=D“ 


=CHGR_ACOK 





(op) ACOK 
a 

















xW7000 





fp « 
































(CHGR_ CSO_p) 





CRITICAL 


Q7035 
RJKO305DPB 


LEPAK-HE 


FDA1240F-SM 








SYSTEM 


CRITICAL 
F7040 


=PPBUS G3H 





PPVBAT_G3H_CHGR_REG 








CRITICAL 


CRITICAL 
C7041 — 


CRITICAL 
C7043 


PLACE_NEAR@L7030.2:1.5mm 


C7045 





1000PF 








62U 











CRITICAL 
Q7055 


SI7615DN 
PWREK-1212-8 








TO/FROM BATTERY 


PPVBAT_G3H_ CONN 








13.45 CHGR_CSO_R_P 








(CHGR_CSO_N) 


55 1/20" MF 
13.45 CHGR_CSO_R_N 











(PPVRAT _G3H_ CHGR 


5% 1/20" MF 201 


(PPVRAT _G3H CHGR R) 





























GND_CHGR_AGND 


(CHGR_ RGATE) 









































* R7051 HAS 2.20HM TO COMPENSATE UNBALANCED VOLTAGE 


DUE TO DIFFERENT CURRENT ON _P AND _N. 


(FROM INTERSIL) 
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=PPVIN_SO_VCCSASO 
=PP5V_SO_VCCSA 








PLACE_NEAR=Q7100. 





VCCSASO_BOOT_RC 
MIN_LINE_| : CRITICAL CRITICAL CRITICAL 
MIN_NECK_| 


DIDT=TRUE . C7123 + 


62UF 























X7R-CERM 
402 























PP5V_SO_VCCSASO_VCC 





VOLTA 








vcc PVCC 


U7100 
CRITICAL 


ISL95870AH . CRITICAL 
Q7100 


« OD =PVCCSA_EN 5 OTOQFN BOOT| SIZ710DT CRITICAL R7140 


POWERPAK-6X3.7 
CRITICAL L7100 
































=PPVCCSA_SO_REG 











[tp CPU _VCCSASENSE UGATE DIDT=TRUE 1.0UH-7.7A 











SASO_SREF PHASEL ‘6 VCCSASO_LL 1 (YYY) 2 PPVCCSA_SO_REG_R 
IDTH=0. MIN_LINE, 


7’ oO FDVO630H-SM ees 3 4 
VCCSASO_vo LGATE 7 reno. MIN NECK : 6A Max Output 
£ = 300 kHz 























VCCSASO_OCSET 














PVCCSA_PGOOD 























VCCSASO_RTN a VCCSASO_DRVL 
MIN_LINE_| 
MIN_NECK_t 














VCCSASO_FSEL 





VECSASO_SETO 

















CCSASO_SET1 


xW7101 


SM 











3 VCCSASO_CS_P 








2 VCCSASO_CS_N 














201 4 


PLACE_NEAR=C1 











v2 DI Ceu_vecsa vip< 











R7141 x 8.5uA / R7140 
= 8.5A 




















XW7100 


SM 


























MIN_NECK_WT! 
VOLTAGE=0V 





PLACE_NEAR=U7100.3:1mm 


Voltage 
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=PPVIN_S5_PSVP3V3 + PLACE_NEAR=Q7220.5 








di di di 
CRITICAL CRITICAL ‘ 7 CRITICAL CRITICAL PLACE_NEAR=Q7260. 
C7242 C7240 * C7270 C7284 C7282° C7283 
62UF 62UF 1000PF 62UF 1000PF 

os 7 208 8 0 a $4 P5VP3V3_VREG3 208 —T 0 10% 

iev hiv 2 2 2 AR 





















































54 PSVP3V3_VREF2 











7201 
P5VS3_VBST_R 0.220F — u P3V3S5_VBST_R 
MIN_LINE_WIDTH-0.6 mm MIN, 
MIN_NECK_WIDTH=0.2 mm 

CRITICAL DIDT=TRI 






































F=400KHZ i220) 4 SKIPSELL  GRITICAL CRITICAL 
RJKO3EO0DNS SKIPSEL2 Peacia 
PPS5V_S3_REG HWSON-2 


OCSEL u7201 Q7260 PP3V3_S5_REG 


zn = ; x SIZ710DT 
Vout = 5.0V ist POWERPAK-6X3.7 Vout = 3.3V 
CRITICAL 


P3V3S5 VBST CRITICAL 
7.2A MAX OUTPUT MIN_LINE_WIDTH: 
L7220 MIND L7260 
‘ < P3V3S5_DRVE ‘ 
CE_NEAR=L7220.1:3: 1.5UH-20%-18A-15MOHM UH-14A 


MIN_LINE_WIDTH GATE_NODE=TRUE MIN_LINE, 76 F=400KHZ 
MIN_NECK_WIDTH Fe 
1 2 
di a a 


MIN_NECK. 

MIN_LINE_WIDTH 

CRITICAL eos PLACE_NEAR=L7220.2 MIN_NECK_WIDTH=0- 
P5VS3_DRVL. DRVL1 2 P3V3S5_DRVL 

CRITICAL c7252 ' 2 MIN_LINE_WIDTH=0.6 © GATE_NODE=TRUE GATE_NODE=TRU 


E MIN_LINE, 5 9 C7272 
l MIN_NECK_| gj MIN_NECK. 
150UF 


a . 0 1000PF 
csP1 P3v385 cSP2 naey | lia al 10% 












































IVBST1 














6.5A MAX OUTPUT 








P5VS3_DRVH DRVH1 
GATE_NODE=TRUE 




















TPS51980 


P5VS3 LL sw1 P3V3S5 LL 
‘SWITCH_NODE=TRUE SWITCH _NODE=TRUE MIN_LINE_WIDTH: 
MIN_NECK_WIDTH: 











PEER 


CRITICAL 









































STUFF v i ICSN1 16v 








CRITICAL C7218 R248 . pee 


i PLACE_NEA#=L7260.1:3mm cas um 201 
RITIC. PSVP3V3_VREG3 2 2 y 
CRITICAL ° Q7225 


IMODE P3V3S5_RF 7260.2:1.5mm 








1 4 aero 7: 385 VEB2 
C7253 RJKO3E0DNS 4 - SVEBL VEB2 is PLACE_NEAR=172| 
— is0u! HWSON-e a 5 385 _coMp2 , 
aoe ST QOORE _NEAR=L7220.1: 3mm core See ee 
asy 2 —sT 0 P5VS3_EN_R EN1 EN2|21__P3v3s5_en 3 


PGOOD1 PGOOD2 
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a NO STUFF 


Oe R7917 
1 3 z i: 








VFRQ Low: 
VFRQ High: 


Fix Frequency 


VMON_3V3_DIV VMON_O2_BASE 








? 
Variable Frequency 








Q7950 


ASMCCO0179 
DFN2015H4-8 


VFROQ Generation 











*R7952 














NCX 
VMON_Q3_BASE , 
U4 ey 

1/20w 
2 ME 
201 














K 
7 =PP1V5 S3RSO VMON N\A 
PP1V5_S3RS0 








NCX 3.3V SUS Detect 


ao: 

















=PP3V3_S5. PWRCTL =PP3V3_SUS_PWRCTL 


PLACE_NEAR=U7930.6:2. 3mm 


12ms C7930? 
0.1UF — 











=PP1V05_ SO VMON 1 VMON_O04_BASE 





35382809 
SOPGD_BJT_GND_R 





No stuff C7931, 
Min delay time 


U7930 Sense inpyt 
threhold is 3.07V 





Worst-Case Thresholds: 


Q2: O0.XXXV 
Q3: 0.640V 
3.3V w/Divider: 
Q4: 0.660V 


R7957' 





CRITICAL o 
VDD 
SENSE [J793( RESET* 
TPS3808G33DBVRG4 
S4_PGOOD_CT 4 SOT23-6 «3 
> ad (90K “BE By NC 





2.345V 


=PP3V3_SUS_PWRCTL PM_RSMRST__ 








PM_RSMRST_L goes to U1800.C21 
O_PWRCTT 


R7967* 
10K 
tS 


ME 
201, 

















WLAN Enable Generation 
"WLAN" = ("S3" && “AP_PWR_EN" && ("ACc" || "SO")) 
S3 term is guaranteed by S3 pull-up on open-drain AP_PWR_EN signal. 


SO Rail PGOOD Circuitry 


(ISL Version in development) 
R7968 


P1V5S0_PGOOD from U7710 
Thresholds: = 100 

VDD: 2. 734V—-3.010V se [IND CRUIMVP_AxG_PGOOD ANN s 
V2MON: 2.815V-3.099V 1/200 R7966 
V3MON: 0.572V-0.630V = Sayeed BebOn 201 100 


V4MON: 0.572V-0.630V V 
R7965 afew 

=PP3V3_S0_yMON 100 ME 
94 P3V3S5 PGOOD 1 201 


5% 
Mee" R7901 


NOTE: 











PM WLAN EN L 








2N7 donee e 


SOT-363 


Nox 


Unused fet 





Q792 
2N7002DW—X-G 
SOT-363 

2 


617 














, =PP5V_SO_VMON 
el so vmon SOPGOOD_ISL 
=PP1V5_S3RS0_ 
onl 9601 
«>| =PP1VO5 so vMON'S J Gp saued wees — 20h 42, 10! 5 

Se Ok wheal SOPGOOD. she al}rn * VV 

10K 1| E Mae" R7964 

ae 201 100 

1/208 a CPUVCCIOSO PGOOD LNA 2 

Zon R7963 

100 

53 > PVCCSA_PGOOD 1 











sess [DAP PWR EN 


61 
SOPGOOD_ISL — 


(AC_EN_L) 














SYNC _MASTER=K21_ MLB SYNC_DATE=12/13/2019 


~ Power Control 1/ENABLE 


C3 Apple Inc. oot ee 
© 2e5<0 


NOTICE OF PROPRIETARY PROPERTY: 
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VDD 


U7960 


ISL88042IRTEZ 
2015 TDEN 


IPU 
P5V_DIV_VMpN 3 lvamon CRITICAL ME* fl ye Ne 


P1V5 DIV VON 5 
Le YSMON  pGOOn Sil g ALL_SYS_PWRGD_R 
R 


JOPGOOD_TS qeayos piv vgn 6 Wvamon ST*po 
R7971 SOPGOOD_FFSL 
10K R797 3i GND _THRM_PAD 


1/208 15K 35382310 RiS6z 
2019 1/200 3 330 5 





R7972° 


6.04K DP S4 Power Enable 
ee: 





or SMC_S$4_WAKESRC EN =DPAPWRSW_EN sup « 





























2407 ED SMC_ ADAPTER _EN 





PSOC USB Power Enable 
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LCD Connector 
Internal DP Connector: 518S0787 


CRITICAL 


J9000 
CABLINE-CA 


FORT-SM 
Pull-ups on panel side, 
4.7 kOhm to 3.3V 


6s ¢ _PPVOUT SW LCDBKLT 








=12C TCON SDA « I2C TCON SDA R 











RETURN. 
RETURN. 
RETURN, 
RETURN. 
CHECK IF LVDS_IG_PANEL_PWR GLITCHES ON POWER UP RETURN 
RETURN, 











=12C_TCON_SCL 2 6 I2C_TCON_SCL_R 








LED Backlight I/F 


Tt 














CRITICAL 
, -=PP3V3_S5_LCD U9000 


FPF1009 
MFET-2%2 L9004 
8 LCD_IG_PWR_EN ON FERR-120-OHM-1.5A 


VIN_1 vouT_1 @—P23V3_SW_LCD_UF 2 « PP3V3_SW_LCD 
MIN_LINE_WIDTH=0.30 MM MIN_LINE_WIDTH=0.30 MM 

MIN_NECK_} TH=0.20 MM or MIN_NECK_t 

lVIN_2 VOLTAGE=3. 3V VOLTAGE=3 


“R9070 


GND 100K 69 6 DP_INT. 
1/20N «9 6 DP_INT 
te 

3 201 


DP_INT_HPD 2 6 DP_INT_ HPD. 











Vy 


DisplayPort I/F 






































69 6 DP_INT ML_F_P<0> 


so ¢ DP INT ML F_N<0> 





























INT AUX CH CP) 





so 6 DP_INT ML F_P<1> 
CRITICAL 69.6 DP_INT ML F_N<1> 
FL9000 














PLACE_NEAR=J4000.24: 1mm 


R9018° 


1M 
5s 
1/200 
ME 
201 

















XSR-CERM 
azar 











2 


CRITICAL 


XSR-CERM 
0201 











6664446446 FoSdSSssoSeSEE AES GaSSdSSoSSS 


XSR-CERM 
azar 




















“R9080 


100K 
53 

1/20W 
ME 

2 201 coG-cERM 

603 























SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 


ae 
Internal DisplayPort Connector 
Sane Norn rawa2 
051-8871 
Apple Inc. — 
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‘i 129 A BIAS R2DPO 
°c 


pee T29 A High-Speed Signals 


— - 9 C9370 2 
eeu ; 129 D2R N<0> (€9370/C9371) = 129 D2R C_P<0> 


0.47UF nh 
TET OT} 222 2B P<0> C9371 2 : 129_D2R_C_N<O> 
ah es ; Gubsyoreenns D9364 


0.47UF v 58 1/20W 
: R9372) me “201 BAR9SO-02LRH 


1.5K 
C9372 SIGNA) ORE BERS D9372 beans 
R. > 


| 
| 
: | 
[p—122 B2p c w<0> , aT. D_P< o BAR90-02LRH T I29DPA ML_C P<0> {uD 
| 
| 
| 





























GND_VOID=TRUE (D9364.2) 



































GND_VOID=TRUE 0.47UF 

2 9 7 T29_R2D_C_P<0> = 1 T29_R2D_N<0> T29DPA_ML_C_N<0> 

ET a C9373 2 GNO_vOrO-TRUE sf D9373 > “* 

XS5R-CERM (C9373.2) " 1.5K BAR90-02LRH 
0.47UF s 

















GND_VOID=TRUE (D9372/D9373) 
GND_VOID=TRUE (D9365.2) 





AWN on nea6s 


: bee eos 

: 9 T29 signals are R9373 BARSO-02LRH aa 

ae ay g 129 A BIAS R2DNO SIGNAL MODEL- EMPTY [2 ee 
CRITICAL GND_VOID=TRUE 


XSR-CERM, 
P/N-swapped after AC 
/ PP T29 Path (All 4 D's) R9374 1.5K 1 
2 T29_ A BIAS R2DP1 Rs . ry 1/20W 
caps to improve layout. Biasing D9372/D9373: SIGNAL_MODEL=129PIN R9375 1.5K 1 ME 201 
GND_vOID=TRUE D9364/D9365: SIGNAL_MODEL=EMPTY GND_VOID=TRUE 1/200 
ME 20 
(C9380/C9381) C9380 2 i “ 


Tos a6v 02 ss 7 129 _D2R_N<1> : 129 _D2R_C _P<1> 
XSR-CERM 0.47UF 


DP _EXTA ML ory 122 DAR Pxi> C9381 ; 729 D2R C _N<I> 





















































L 
=PP3V3_SO_DPSDRVA 1 ev GND_VOID=TRUE D9360 
R9309 0.47UF Vv R9382 St 1/200 4 GND_VOID=TRUE (D9360.2) 

MF 201 BAR90-02LRH 


- - 1.5K 1 2 
720% 
1M. ME 401 = : SIGNAL MOV MEME TE T29: TX_1 
C9382 1 D9382 


2 
AUXCH_C_P C9308 : 2 DP_EXTA_AUXCH_P 3 ? T29_R2D_C_N<1> = 1T29 R2D_P<1> 4 BAR90—02LRH T29DPA_ML_C_P<2> 
roe __16v GND_VOID=TRUE, 0.47UF 


0.1UF XSR-CERM : [ip —229-R2D_c_p<1> nn C9383 1 MXSRO1 1 T29_R2D_N<1> = D9383 T29DPA ML_C_N<2> 


: GND_VOID=TRUE 
°° *D DP_EXTA _AUXCH_ C_N C9309 1 2 DP_EXTA_AUXCH_N 6 BAR90—02LRH 


10! 16V 2 0.47UF _ * x 2 GND_VOID=TRUE (D9382/D9383) 
0.1UF xonccenm R9308 snag, 9308/R9309 maintain bias on c9308/c9309 Rossa 50 MN T20W D9361 


MF 201 : GND_VOID=TRUE (D9361.2) 
i T7208 to prevent spikes when U9310 AUXDDC_OFF sy a/a0m R9383 

























































































If GPU uses common pins for AUX_CH BAR90-02LRH TSLP-2-7 


7 y 201 MF 201 T29_A_ BIAS _R2DN SIGNAL_MODEL=EMPTY GND_VOID=TRUE 
and DDC, alias nets together at GPU. transitions from high to low. CRITICAL R9384 1.5K 


11 4 D's) GND_VOID=TRUE 
C9364 (A 
0.22UF SIGNAL_MODEL=T29P IN R9385 1.5K 


C9365 (D9382/D9383) 


Supe r-—-Driver R9355 30 ; 3 e oaGe rT STGNAL_MODEL~EMPTY 
5% 1/20W MF 2 (D9360/D9361) 
R9350 30 C9360 
Se 2/20" 0.22UF e : DP Path Biasing 
C9361 


R9351__30 0.22UF 208 R9361 .5K 
st 1/20W 17200 
9201 . VDD a , _=PP3V3_S0_DPSDRVA R9360 .5K o 201 
I2C Addresses: ais : 2 1/200 

4 ueaid % MF 201 4 
Addr (W/R) e R9365 nok 

PS8301TOFN40GTR-A2 . 17200 

0x96/0x97 


ae R9364 .5K ee 
0xB6/0xB7 T7200 
EXTA ML P<0O> IN_DOP CRITICAL OUT_DOP L P<0> CRITICAL y 201 
0x94/0x95 2 8 

EXTA_ML_N<0> IN_DON OUT_DON| u N<0> 
0xB4/0xB5 



























































=PP3V3_S0_DPSDRVA 

































































































































































EXTA ML P<1> 4 |rn_p1p OUT_D1P 1 P<1> Toe a6v 6: _DP_A_PWRDWN DP_A_ BIAS 
Note: Other Parade : XSR-CERM 
EXTA ML _N<1> 5 |IN_p1N OUT_D1N 1 C_N<1> 




















devices use 96/B6, 
Tos _16v 


so only 94/B4 are EXTA_ML_P<2> IN_D2P ouT_p2P 1 c_p<2> : XSR-CERM DP /T2 9 A Low—Speed MUX 


used for this part. EXTA ML _N<2> IN_D2N OUT_D2N| 7 C_N<2> IC supports input 


























IN_D3P ouT_p3p|_2: C_p<3> : 7 nigh ybite Megs OY = ca 639 _PP3V3_SW_DPAPWR 


EXTA_ML_N<3> IN_D3N OUT_D3N ML_C_N<3> ; ‘ Must be 3.3V DP A port power 





*—? 6 EXTA_ML_P<3> 
NO STUFF 





























EXTA_DDC_CLK IN_SCL Ac_auxp| 2 AUXCH_C_P : XSR-CERM 
EXTA DDC DATA IN_SDA AC_AUxN| 12 AUXCH CN 




















AUXCH Snoop Port, 
used by PS8301 
during training. SDRVA_ML_N<3> DO+A WDD 
DP_EXTA HPD IN_HPD (mep) OUT_HPD DR HPD) C9369 . ; SDRVA_ML_P<3> IDO-A U9390 


DPSDRVA_I2C_CTL_EN I2C_CTL_EN (1eu) 0.1UF wey, SDRVA_ML N<1> Sieh PI3VEDP212 


201 
CA_DETL22___DP_A_CA_DET . TOFN 
= > eee « C9368 2 SDRVA_ML _P<1> ID1-aA T29DPA_ML_N<3> 


DPSDRVA_I2C_ADDRO 7 
I2C_ADDRO (1ep) 0.10F 2081 26 T29DPA_ML_P<3> 
DPSDRVA_I2C_ADDR1 5_|t2c_ADDR1 (1ep) cextTL 2 DPSDRVA_CEXT SDRVA_AUXCH_P AUX+A 


DP_EXTA AUXCH P IN_AUXP OUT_AUXP_SCL| DR UXCH P) 
DP_EXTA_AUXCH_N IN_AUXN OUT_AUXN_SDA| DR: UXCH_N) 























































































































T29: Unused 








PLACE_NEAR=U9310.11:2 mn{ SDRVA_AUXCH_N IAUX-A 
=12C DPSDRVA SCL SCL_CTL CRITICAL 


=12C_DPSDRVA_SDA SDA_CTL - DRVA_HPD HPD_A T29DPA ML _N<1> 
2c = costs s ig 29 al 


208 T29DPA ML P<1> 
R9390 DPSDRVA_REXT 2 IREXT 6.3v 
oanit 129 A RSVP ON DO+B 129: LSX_A_R2P/P2R (P/N) 


23 16 (IR>-DE_AUXCH SOL 1, A 2 DP_AUXCH_ISOL_R 2 |aUXDDC_OFF (1ep) s T29 A RSVD P DO-B 









































DP_A_EXT_AUXCH_P 


2 DP_A_EXT_AUXCH_N 
R9393 (T29 AT R2P) ID1-B 
GND __THMPAD 51 T29: RX_1 Bias Sink 


a 3 1 2/204 129 _D2R1_BIASP AUX+B 


DP_A_PWRDWN_R ae 
a 129 D2R1_ BIASN |AUX-B EXT_HPD CIN] #2 














5% 
1/200 PD (rep) (T29_A_LSX P2R) D1+B 7 + 





201 
































PS8301 has internal 
~150K pull-down on PD HPD_B 
noeTS pin. Okay to drive this 
58 in even when VCC=0V per 6s _DP_A PWRDWN SEL 
ss 2 . Port A MCU t 
MP Parade (pin is 5V-tolerant). ea 62 9 _T29_A_ BIAS JAUX_SEL 
201 
HPD_SEL 


SDRV_PDX 























PP3V3_SW_DPAPWR 











Must be 3.3V DP A port power 
e CBTLO4DP081 (35383151) and 


PI3vEDP212 (35383055) are THMPAD GND 
a 


a footprint-compatible parts with r! 



































VDD x similar pinouts. NXP uses pin 


CRITICAL OMIT_TABLE 


10 for ML and HPD, Pericom uses 


U9330 pin 10 for ML and pin 11 for HPD. 
LPC1112A 

















DPA CADET 1|RESET#/PIO0_0 aNGENA? R/PIO1_0/AD1 T29DPA_CONFIGL : U9390 ML/HPD defaults to T29 mode so that DP/T29 
2_|PI00_1/CLKOUT R/PIO1_1/AD2 T29DPA_CONFIG2 Display can detect host T29 support using I2C 


PIO0_2/SSEL/CT16B0_CAPO R/PIO1_2/AD3 129 A HV EN R LANA pull-ups on ML<3>. U9390 AUX defaults to DP mode 
(1PU) SWDIO/PIO1_3/AD4 129 A UC ADDR because 100-ohm pull-downs would defeat DP Sink’s 
= DP A EXT HPD detection of DP ource. 
PIO1_4/AD5/WAKEUP 


DP_A_PWRDWN 








T29 LSEO<0> 











=12C_T29AMCU_SCL 

=12C_T29AMCU_SDA 
=1T29_WAKE_L: T29DPA_HPD 
64 63 T29 A BIAS 
T29_ LSOE<0> 
T29_ LSOE<1> 





PIOO_4/SCL (>) 
PIOO_5/SDA (0D) 
PIOO_6/SCK PIO1_6/RXD 
PIOO_7/CTS# PIO1_7/TXD 














129 A _LSX_P2R Plug to Receptacle 21 12/13/201 
SYNC_MASTER=K: MLB SYNC_DATE= gq 
T29_A_LSX_R2P Receptacle to Plug a = = 
PIOO_8/MISO/CT16BO_MATO PIO1_8/CT16B1_CAPO 


aC 

129 LSEO<1> . . 

DisplayPort/T29 A MUXing 

PIOO_9/MOSI/CT16BO_MAT1 12¢ Adar: a = 
SWCLK/PI00_10/SCK/CT16BO_MAT2 (0D) 0x26/0x27 (Wr/Rd) : R 1 I 051-8871 

R/PIOO_11/AD0 (97) THRM XTALIN /20 pple nc. a aaon 

PAD 
a8 ; ; = 
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Desktops use PCIe WAKE# 
Mobiles use S4 WAKE# 








eet FETE 











7 Qo =129_ WAKE L 





eeeetele ott 


T29 MCU_INT_L 
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3.3V/HV Power MUX 
eennea Port A 3.3V Power Switch 


MIN_LINE_W 7-38 MM D9425 CRITICAL 
MIN_NECK_1 : PoweRDI-123 DP_PWR must be S4/S5 to support 
VOLTAGE=3 SI8409DB: 271 


Vds (max): —30V oN U9480 


Port A HV Power Switch Vgs (max): +/-12¥ as zesa05i8 =PP3V3_S4_DPAPWRSW 


SOT23 
: ; vgs(th): -1.4V 
Nominal Min Max CRITICAL 


Rds(on): 65mOhm @ 2. 
IFLT 885mA 876mA 894mA (*) Q9425 


Id (max) : 3.7A @ 70C S1T8409DB 
ILIM 935mA 925mA 1A {*) BGA 


TFLT 18.3ms 13.4ms 26.7ms 
3.3V/HV MUXed CRITICAL CRITICAL 
TSD 470ms 235ms 724ms 


=PPHV_SW_DPAPWRSW C9487 











wake from T29 devices. 














64 63 25 [29 A _HV_EN 4 =DPAPWRSW_EN yy «©: 












































20V Max (*) U9410 tolerance unknown “a LO0UE 


208 
Blocking FET, off 3.3V Always 
lvIN vou’ IPHV_SW_DPAPWR CRITICAL a a eo rs ° 
en Source >3. 
D9410 ‘ ie 


sM : or HV_EN high. 


U9410 : |___S}-_+ 3 : ce 2 129 A BIAS 
SN1010017 a : DPAPWRSW_P3V3_ON_L : ‘ BESS 


QFN STPS2L30AF is 
DPAPWRSW_HVEN_L_R EN* FLT bos) TP _DPAPWRSW. 5 7 5 CRITICAL |3 


(TPU-Weak!) DPAPWR ON Lc C9424 2 IN 
DPAPWRSW_ILIM DPAPWRSW_P3V3_ON 5 bur 
DPAPWRSW_VREF 











XSR-CERM 
























































U9435 


ZXREO60A 
SOT353 


DPAPWRSW_CT DPAPWRSW_IFLT 


























Q9430 : Q9430 B 

i. Z 

R9412 R9410 or PEAENRS Yet SSM6N37FEAPE SSM6N37FEAPE PGND GND 
0) 100K 0 SOTS63 SOT563 ‘1 : 

i/16w 1/200 1 0 R9429 Q942¢4 DPAPWRSW_ON_C 4 

MF-LF ME A a] CRITICAL 4.7K 


2402 J 0 58 MMDT3946x 


IN 20m ‘SOT363 1 
<CT> ouTL® aa a a ROAST 


++ u9426 oe : : =3 
IFLT 200k / RELT 2A ZXREO60A DPAPWRSW_HV_DET _L 


SoT353 
Q9415 F 
soeeas ILIM = 201k / RLIM = ak eae 6 SORE 


SOD-VESM-HE TFLT CCT * 38900 2 ) C9429 DPAPWRSW_NPN_E. 


TSD ccT * 1000000 














5% 





















































































































































Q9419 XSR-CERM 


0201 
. DMB53D0UV 
Bleeder Resistor sor-563 


2.5V / 249 ohm = 10maA 5 @—DPAPWR BLDR_B DPAPWRSW_HV_DET 
= ~27mW ZXREO60A REF range: 0.595-0.605V (0.600V nominal) 
Circuit threshold range: 3.363-3.439V (3.395V nominal) 























T29_ A HV_EN 45 63 64 DPAPWR_FB_DIV 

















R9436" 


24.9K 
1/208 














Q9419 


bMB53D00V 19400 DisplayPort/T29 A Connector 


soT-563 
FERR-120-OHM-3A 














oa 63 29 CIN 129. A HV EN 




















PP3V3RHV_SW_DPAPWR_UF t (YYY) 2» PP3V3RHV_SW_DPAPWR 
Bleeder active when MIN TH=0.38 MM 3 





Ll = Circuit threshold range: 2.877-2.941V (2.903V nominal) 
DPAPWRSW_HV_DET is VOLTAGE=15V VOLTAGE=15V 


sa 63 s (7122 A BIAS HIGH and T29_A_HV_EN 


is LOW. . 
e GND_VOID=TRUE 











c9405 


GND_VOID=TRUE 0.1UF 














MIN_NECK 220 a (Both C's) 


VOLTAGE=0V : C9470 ; 
CRITICAL DP Dir a Gnaoe = v T29DPA ML_C_P<0> 
T29 D2R_ C P<0> J94 00 - 1 T29DPA ML P<0> COATL : F T29DPA ML C_N<O> 
T29 D2R_C_N<0> MDP-K21-K78 1 T29DPA_ML_N<0> z 

t F-RT-TH + al t 0.47UF eeee 


GND_VOID=TRUE GND_VOID=TRUE 201 


TS T29: TX_O 
St *R9495 GND_VOID=TRUE GND_vorp=TRUE 
1 c9406 


GND_VOID=TRUE 0.1UF 
[|_2_cwp_ppa7_R1 









































1/20W 1K 
ME : 58 
201 / GND_VOID=TRUE 


2 201 GND_DPACONN_8 OHOT_PLUG_DETECT GNDO 























T29 A be = MIN_LINE, 
VOLTAGE SIGNAL_MODEL=EMPTY SIGNAL_MODEL=EMPTY MININECK OCONE TSH ML_LANEOP O 


VOLTAGE=0V O CONFIG2 ML_LANEON O 


© GND GND O 
T29DPA ML P<3> OML_LANE3P wt, LANEI1P O T29DPA ML P<1> 


a 
T29DPA_ML_N<3> OML_LANE3N  ._LANEINO - T29DPA_ML_N<1> 
6 PID 129A BIAS_D2RN1 : Unused © GND 








VOLTAGE=0V 






































® (ID —2122 A BIAS D2RPL 




















GND O T29: LSX_R2P/P2R (P/N) 
© AUX_CHP ML_LANE2P O 
CRITICAL © AUX_CHN ML_LANE2N O 


19498 DP_PWR 
SIGNAL_MODEL=EMPTY 650NH-5%-0.430MA-0.0520HM pO DP RETURN O 


a GND_VOID=TRUE 
. 3 ( Y Y Y ‘ GND_VOID=TRUE , 
SIGNAL_MODEL=EMPTY / 0 = SHIELD PINS / (Both C’s) 


“ME 
201 SIGNAL_MODEL=129PIN geas! C9472 2 
GND_vorD=TRUE ? ? “GND_VOID=TRUE D9498 & \] 5 SIGNAL_MODEL=EMPTY 208 4V L_T29DPA_ML_C_P<2> 


0.47UF CERM-XSR~ 
129 D2R C P<1> BARS0-02LRH 1 T29DPA D2R1 AUXCH P ERM-XSR-1 


ie T29DPA ML P<2> T29DPA ML C N<2> 
29 D2 1 29 2R1 ; 26 5 C9473 2 cae 
71 63 a Tt. D2R_C_N<1> D9499 | 5 aT: DPA _D2R1l_AUXCH_N oe io DPA_ML_N<2> 0.47UF 20% e av 
CERN-XSR-1 
BAR90-02LRH | TSLP-2-7 CRITICAL 201 


CRITICAL L9499 = ~ GND_VOID=TRUE GND_VOID=TRUE, 


GND_VOID=TRUE 54 = 
SIGNAL_MODEL=129P BOONE SE Ont 3 OMAR eoZ0uN T29DPA_HPD_R 


(Both L’s) ee 2 (he oe aren 


cies GND_VOID=TRUE rat GND_DPACONN_19 

DP_A_EXT_AUXCH P SIGNAL_MODEL=EMPTY MIN_LINE, TH=0.38 MM 
MIN_NEC TH=0.20 MM 

DP_A_EXT_AUXCH_N DPACONN_20_RC N\A WOTAGHCOV 












































































































































= Ww 
VOLTAGE=15V 








> C9401 @ 470k R’s for ESD protection 


0.01UF on AC-coupled signals. 
10 

Sov 
27K 
402 


























T29DPA_HPD 








SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 
T29DPA_CONFIG1_RC DP Source must pull - = = 


es 
T29DPA_CONFIG2 RC conn HED ap wen DisplayPort/T29 A Connector 
greater than or equal 


BPVNT BONE MBTINITIEI RT =a 
to 100K (DPv1.1la). 051-8871 
2 Apple Inc. 
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PPBUS SO LCDBkLT FET 





FDC638APZ 





CHANNEL 





RDS (ON) 43 mOhm @4.5V 
CRITICAL 








99706 LOADING 0.65 A (EDP) 








spms| 


PPBUS SW LCDBKLT PWR 8 65 








F9700 
3AMP-32V-467 KK 
: - + ] + 


THERE IS A SENSE RESISTOR BETWEEN 





PPBUS_SW_LCDBKLT_PWR *C9797 AND C9799 SHOULD BE PLACED T-BONE FOR ACOUSTICS 





AND PPBUS_SW_BKL *PPBUS_SW_LCDBKLT_PWR_SW SHOULD BE KEPT AS SHORT AS POSSIBLE. 











ON THE SENSOR PAGE 





*LCD_BKLT_PWM SHOULD BE AWAY FROM BOOST CIRCUIT 





BOTTOM R9788 c9782 
oe 0.10F , _=PP5V_SO_BKL 

















PLACE_NEAR=L9701. 


CRITICAL CRITICAL 


L9701 
15UH-2.8A 


.CE_NEAR=09701.A5:3mm 
=PPBUS_SW_BKL ° ‘* z (YYY) 2» PPBUS SW LCDBKLT PWR_SW prac ais . PPVOUT_SW_LCDBKLT 
CRITICAL eimae ance MIN_LINE_WIDTH=0.5 MM MIN_LINE_WIDTH=0.5 MM 


MINCNEOR_WEDTE=O. 375" 04 cRITreM. cRITECAL  MIN-NEORLWEDTHnD 378 
C9712 3 1 ©9713 vouTace=2 RB1GOM-606 nigenes C9799 vorTacEssov 
10UF 0.10 SHEER. NODE-TAOE 
10% 10% 10UF 
v 25V 0 10% 
xSR xSR 5 aby 
ao re : aon 
_NEAR=19701.1: 3mm Lg PLace_NEAR=19701.1:3mm nies 











c TE j 
@—LODBKLT EN Div 
































LCDBKLT_EN_L. 

















__NEAR=D9701.2: 





NEAR=U9701.D1: 5mm PLACE_NEAR=U9701.D1:3 


99707 4 C971.0 + 1¢9714 
somentseeare | by 1UF 0.01UF 











xSR 2 xen xW9720 
‘ot 


603-1 201 


PPVOUT SW _LCDBKLT FB 1 oe 2 
> _=PP3V3_S0_BKL VDDIO ere eae 


MIN_LINE_WIDTH=0.1 MM PLACE_NEAR=C9797.1: 5mm 
MIN_NECK_WIDTH=0.1 MM 








L—g—+4 

















PLACE_NEAR=U9701.C4:4mm 


CORLL + 





LCDBKLT_DISABLE 





Q9707 


SSM6N15FEAPE 





























BKLT PLT RST L 








ny a ay 














VDDIO VLDO VIN 


u9701 


25-BUMP-MICRO 


VSYNC_R sw_o 
sw_l 





BKLT: PROD 








ELTR FILTER 








ISET ISET 





LED_RETURN_1 
MIN_LINE_ 7S mm MIN_LINE_ 

. MIN_NECK_ 5 MIN_NECK_| 

2 Dp =12C BKL 1 SCL FSET FSET / 








LP8550 








BOTTOM 
SCL SCLK 
“3B —=12C BKL 1 SDA SDA SDA 
Addr: 0x58 (Wr) /0x59 (Rd) 














PWM PWM PLACE_NEAR. 


ait : : : LED_RETURN_2 

za MIN_LINE_WIDTH: mm ,_WIDTH=0.5 mm 
: MIN_NECK_WIDTH NECK ov mm 
ss e@ PPBUS SW LCDBKLT PWR : / 


TP_BK: 
































BOTTOM 
IPLACE_SIDE=BOTTOM 





100K 
as 
1/200 
ME 


LCD_BKLT_PWM 2201 PLACE_NEAR: 








LED_RETURN_3 
MIN_LINE_| : MIN_LINE_WIDTH-0. 
MIN_NECK_1 MIN_NECK_WIDTH-0- 
Fpwm=9.62kHq ol 3 2 














20 mm 


BOTTOM 
spec for others 
I_LED=20.3mA 








*RO755 


10K PLACE_NEAR=U9701 m 

= . = LED_RETURN_4 
1/208 1/20 1/200 \CEMENT_NOTE=Keep away from noise nodes (E4, Al 1 MIN_LINE_WID) : MIN_LINE_| 

ve ME 


MENINECK “20 MENINECK 
re ° 9201 xw9710 EC / NEC 


BOTTOM 
e @—GND_BKL_SGND i re 2 

MIN_LINE_WIDTH=0.4 MM 
MIN_NECK_WIDTH=0.2 MM 
VOLTAGE=0V 
































PLACE_NEAR=U9701 m 
I_LED=369/Riset LED_RETURN_5 


MIN_LINE_t 2 MIN_LINE_I 
(EEPROM should set EN_I_RES=1) MIN_NECK_| é MIN_NECK_| 





BOTTOM 


BKLT: PROD 
R9722 
0 


PLACE_NEAR=U9701.E1:10mm 





LED_RETURN_6 
MIN_LINE_WIDTH=0.5 mm MIN_LINE_WIDTH=0.5 mm 
MIN_NECK, MIN_NECK_WIDTH=0.20 mm 





BOTTOM 





PART NUMBER DESCRIPTION REFERENCE DES CRITICAL BOM OPTION 





SYNC_MASTER=K21_MLB SYNC_DATE=12/13/201q 
10380198 NFL ou, 0.1 9717, R9 7 BKLT: ENG 10.2 ohm resistors for current a 
; LCD Backlight Driver 
103S0198 IN FLT 1 10.1, 0402, 721, R9722 BKLT: ENG measurement on LED strings. 
Wie Non Stee 
eee ae 051-8871 
PP : sess 
< 
NOTICE OF PROPRIETARY PROPERTY: BRAN 
THE INFORMATION CONTAINED HEREIN IS THE | 
PROPRIETARY PROPERTY OF APPLE COMPUTER, INC. 
THE POSESSOR AGREES TO THE FOLLOWING: PAGE 
TO MAINTAIN THIS DOCUMENT IN CONFIDENCE 97 OF 109 
NOT TO REPRODUCE OR COPY IT 
NOT TO REVEAL OR PUBLISH IT IN WHOLE OR PART 9?" ™ 
ALL RIGHTS RESERVED 65 OF 74 
































WWW.AliSaler.com 


CPU Signal C 


onstraints 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR NECK GAP 





OHM_SE 


OHM_SE 


=50_OHM_SE 


ANDARD 


NDARD 





=55_OHM_SE 


=55_OHM_SE 


=55_OHM_SE 


=STANDARD 


=STANDARD 





=27P4_OHM_SE 


=27P4_OHM_SE 


=27P4_OHM_SE 


MIL 


MIL 





TOP, BOTTOM 


100 MIL 


100 MIL 


100 MIL 


=STANDARD 


=STANDARD 





BPM 











=cPu_sos 





=cPu_sos 





=cPu_sos 


u_s0s 








=cPu_sos 








NOTE: CPU_XDP_BPM phys 


NOTE: 7 mil gap is for 


ical constraint is 


vcCSense pair, which Intel says to route with 7 mil spaci 


to prevent routing on outer layers. 


ng without specifying a 


target impedance. 





SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE- 


TO-LINE SPACING WEIGHT 





cPU_AGTL 


cPU_AGTL 





TOP, BOTTOM 








=2%_DIELECTRIC 











cPU_eMIL 




















25 MIL 











CPU signals with 


impedance requirements are 50-ohm single-ended. 


2 signals require 27.4-chm single-ended impedance. 


SOURCE: Huron River SFF DG (DG-438297_v1.0), 


PCI-Express 


Section 4.18 and Huron River Platform Power Delivery DG vl. 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





PCIE_85D 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





CLK_PCIE_90D 


=90_OHM_DIFF 





=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 








=90_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE— 


TO-LINE SPACING WEIGHT 





=3X_DIELECTRIC 


PCIE 





TOP, BOTTOM 








=4X_DIELECTRIC 




















20 MIL 











SFF DG (DG-438297_v1.0), 


WWW.AliSaler.com 


Section 4.18 and Huron River Platform Power Delivery DG v1.0 Section 2.7 





ELECTRICAL_CONSTRAINT_SET 





DMT 


PCTE 85D 


DMI 


S2N_ P<3:0> 





DMT 


PCTE 85D 


DMI 


S2N_N<3:0> 





DMT 


PCTE 85D 


DMI 


N2S_P<3:0> 





DMT 


PCTE 85D 


DMI 


N2S_ N<3:0> 





EDT 


PCTE_ 85) 


FDI 


DATA P<7:0> 





EDT 


PCTE 85D 


FDI 


DATA N<7:0> 





cpu 50 


FDI 


FSYNC<1..0> 





cpu so 


EDT 


LSYNC<1 0 








PU 50 


FDI 


INT 





cpu so 


CPU 


PECI 





PM 


NC 


PM SYNC 





00 00 QUU DORY 


PM MEM PWRGD 


PM MEM PWRGD 





XDP 


DBRESET L 





XDP 


CPU _PRDY L 





XDP 


CPU _PREQ L 





PM EXT TS L<0> 





PM EXT TS L<1> 





CPU 


SM_RCOMP<0O> 





CPU 


SM_RCOMP<1> 





CPU 


SM RCOMP<2> 





CPU 


CFG<11..0> 





CPU 


CATERR_L 





CPU 


VCCIO SEL 





PU_PROCHOT 1 


CPU 


PROCHOT L 





PU PWRGD 


CPU 


PWRGD 





PM_THRMTRTP 1 


PM THRMTRIP_ L 





DMT 


LK100M 


DMI 


CLK100M_ CPU _P 





DMT_cLK100M 


DMI 


CLK100M CPU _N 





DPLI 


REF_CLK120M 


DPLL REF CLKP 





DPLI 


REF_CLK120M 


DPLL REF CLKN 





TTPCPU _CLK100M 


ITPCPU_CLK100M 





TTPCPU_CLK100M 


ITPCPU CLK100M 





ITPCPU_CLK100M 


ITPXDP_CLK100M 





TTPCPU_CLK100M 


ITPXDP_CLK100M 





TTPCPU _CLK100M 


XDP 


CPU_CLK100M _P 





ITPCPU_CLK100M 


XDP 


CPU_CLK100M _N 





EDP 


COMP 





Cc> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
Cc> 
c> 
c> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
c> 
c> 
c> 
Cc> 


CPU 


PEG COMP 





CPU TDI 





CPU_TDO 





CPU_TMS 





CPU_TCK 





CPU _TRST L 





BPM _L<7..0> 





CFG<15..12> 





CPURST L 





UOU0000Y 


PU 


VCCSENSE_ P 





PU 


VCCSENSE_ N 





PU 


VCCIOSENSE_ P 





CPI 


VCCIOSENSE N 





PU 


(ete 


AXG SENSE P 





AXG SENSE N 





PU 


cPu_vc. 


VDDQ _ SENSE _ P 





PU 


VDDQ _ SENSE N 





CPI 


AXG VALSENSE 





CPU 


AXG VALSENSE 





PU 


VCC_ VALSENSE 





UOOU00 UO YYUY 


PU 


VCC_VALSENSE 





IDALERT 1 


CPi so 


CPU_VIDALERT_L 





TOscLK 


cpu so 


CPU_VIDSCLK 





O00 


TpsouT 


PU 50 


CPU_VIDSOUT 





CPU Constraints 


P<15.5..:0> 





N<i5)....:0> 





CG P<15..0> 





Cc N<15..0> 





« Apple Inc. eee 


P<a5)2..10> 





N<15..0> 





CG P<15..0> 





QU00V00Y 
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Memory Bus Constraints 





ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP | DIFFPAIR NECK 


GAP 














2_OHM_DIFF 





TOP, BOTTOM 


=STANDARD 





Top, M x =85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFE 


=85_OHM_DIFF 





=50_OHM_SE 





=85_OHM_DIFF 

















=85_OHM_DIFF 





=85_OHM_DIFF 





=85_OHM_DIFF 


=85_OHM_DIFF 











Spacing Rule Sets 


Memory to Power Spacing 





NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MEM_CLK 


MEM_PWR 


MEM_2PWR 





2PWR 





SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 





MEM_CLK2CLK 


MEM_Da\ 


2PWR 





MEM_CTRL2CTRL 


MEM_pos 























Memory to GND Spacing 





0.14 mm 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MeM_p9s2p@s 


MEM_CLK 





MEM_MEM2OTHERMEM 


MEM_CTRL 


2GND 





MEM_2PWR . =PWR_P2MM 


MeM_cmD 





MEM_2GND > =GND_P2MM 


2GND 





MEM_2OTHER 














MEM_pos 





Memory Bus Spacing Group Assignments 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MEM_CLK . MEM_CLK2CLK 


MEM_cMD 


MEM_CLK 


MEM_MEM2OTHERMEM 





MEM_CLK MEM_CTRL . MEM_MEM2OTHERMEM 


MEM_CTRL 


MD2CTRE 





MEM_CLK MEM_cMD * MEM_MEM2OTHERMEM 


MEM_cMD 


MeM_cMD 


MEM_cMD2CMD 





MEM_CLK MEM_DATA . MEM_MEM2OTHERMEM 


MEM_cMD 


MEM_DATA 


MEM_MEM2OTHERME! 





MEM_MEM2OTHERMEM 


MEM_cMD 


MEM_MEM2OTHERMEM 








NET_SPACING_TYPE NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MEM_CLK . MEM_MEM2OTHERMEM 


MEM_DATA 


MEM_CLK 





MEM_CTRL . MEM_CTRL2CTRL 


MEM_MEM2OTHERMEM 





MEM_cMD . MEM_CMD2CTRL 


MEM_DATA 


MEM_cMD 





MEM_MEM2OTHERMEM 


MEM_DATA 


MEM_DATA2DATA 





MEM_pos . MEM_MEM2OTHERMEM 


MEM_DATA 


MEM_pos 








NET_SPACING_TYPE NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





MeM_pas MEM_CLK . MEM_MEM20THERM 


MEM_CLK 


4_20THER 





MEM_MEM2OTHERMEM 





MEM_MEM2OTHERMEM 





MEM_DA: . MEM_MEM2OTHERMEM 


MEM_DA: 





MEM_pos 














MEM_pos 























Need to support MEM_*-style wildcards! 


DDR3: Sandybridge SFF 2c when routed on Type-3 (Through hole) should follow rPGA guidelines 


per Huron River SFF DG rev1.0 (#438297). 


DQS intra-pair matching should be within 0.127mm, no inter-pair matching requirement. 


DQ to DQS matching per byte lane should be within 0.127mm. 


DOS to clock matching should be within [CLK-63.5mm] and [CLK+38.1mm]. 


CLK intra-pair matching should be within 0.127mm, inter-pair matching should be within 0.0508mm. 


CONTROL signals should be matched within [CLK-2.54mm] to [CLK+0.0mm] of CLK pairs. 


A/BA/CMD signals should be matched within [CLK-12.7mm] (CLK+12.7mm] of CLK pairs A/BA/CMD signals to each other should match within 5.0@mm. 


DQ/DQS/A/BA/emd signal spacing is 4x dielectric, 


Maximum length of any signal from die pad to SODIMM pad is 119.83mm, from procesor ball to SODIMM pad is 


SOURCE: Huron River Platform DG, Rev 1.01 (#436735), Section 2.5 
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88. 9mm. 


Memory Net Properties 





ELECTRICAL_CONSTRAINT_SET 





MEM CLE 


MEM CLK 


CLK P<5..0> 





MEM CLE 


MEM CLK 


CLK N<5..0> 





MEM CTRL 


MEM CTRI 


CKE<3..0> 





MEM TRI 


MEM_CTRI 


CS <3 :...0> 





MEM TRI 


MEM CTRI 


ODT<3..0> 





MEM_A_cMp 


MEM cmp 


A<15..0> 





MEM cmp 


MEM, 


BA<2..0> 





MEM 


RAS _ L 





MEM_A_cMD 


MEM 


CAS L 





MEM_A_cMp 
MEM cmp 


MEM. 


WE L 





MEM_A_DQ_BYTEO 


MEM 


DO<7..0> 





MEM_A_DQ_BYTE1 


MEM, 


DO<15..8> 





MEM_A_DQ_ BYTE 


MEM. 


DO<23..16> 





MEM. Do_BYTE 


MEM 


DO<31..24> 





MEM. po_B: 


MEM 


DO<39. .32> 





MEM_A_DQ_B’ 


MEM. 


DO<47. .40> 





MEM. D 


MEM 


DO<55..48> 





MEM. D 


bpPpPPRPHREP 


MEM 


DO<63..56> 





MEM_A_DQ. 


MEM 


DOS _P<0> 





MEM_A_DQ, 


MEM 


DOS _N<0> 





MEM _A_DaQ. 


MEM, 


DOS _P<1> 





MEM_A_DQ. 


MEM, 


DOS _N<1> 





MEM_A_DQ, 


MEM 


DOS _P<2> 





MEM_A_DQ, 


MEM 


DOS N<2> 





MEM _A_pQ. 


MEM 


DOS _P<3> 





MEM_A_DQ, 


MEM 


DOS _N<3> 





MEM_A_DQ, 


MEM 


DOS P<4> 





MEM _A_DQ. 


MEM. 


DOS _N<4> 





MEM 


DOS _P<5> 





MEM_A_DQ, 


MEM 


DOS _N<5> 





MEM_A_DaQ, 
MEM _A_pQ, 


MEM 


DOS _P<6> 





MEM_A_DQ, 


MEM 


DOS _N<6> 





MEM_A_DqQ, 


MEM 


DOS P<7> 





MEM_A_DQ. 


MEM. 


> YD D> fe [D> frm > fo fie fi fo Yt fe fie ft fifi ti Ye fe Yt I Ni fifi I> fim [> fp I> [> [> [> 


DOS N<7> 





MEM _B_CLE 


CLK P<5..0> 





MEM _BUCLEK 


CLK N<5..0> 





MEM B_CTRI 


CKE<3..0> 





MEM _B_CTRI 


CSTs. OS 





MEM _B_CTRI 


ODT<3..0> 





MEM_B_ CMD 


A<15..0> 





MEM_B_CMD 


BA<2..0> 





MEM_B_ CMD 


RAS _ L 





MEM_B_cMD 


CAS L 





MEM_B_ CMD 


WE L 





MEM_B_DQ_B 


DO<7..0> 





MEM _B_DQ_B 


DO<15..8> 





MEM _B_DOQ_B 


DO<23..16> 





DO<31. .24> 





MEM _B_DOQ_B 


DO<39. .32> 





MEM_B_DOQ_B 
MEM_B_DOQ_B 


DO<47. .40> 





MEM _B_D: 


DO<55..48> 





MEM _B_D! 


bpPPRPHRPP 


DO<63. .56> 





MEM _B_DQ. 


DOS _P<0> 





MEM _B_DQ, 


DOS _N<0> 





MEM _B_DQ, 


DOS P<1> 





MEM _B_DQ, 


DOS _N<1> 





MEM _B_DQ, 


DOS _P<2> 





MEM _B_DQ, 


DOS _N<2> 





MEM _B_DQ. 


DOS _P<3> 





MEM _B_DQ, 


DOS _N<3> 





MEM _B_DQ, 


DOS _P<4> 





MEM _B_DQ. 


DOS _N<4> 





MEM _B_DQ, 


DOS _P<5> 





MEM _B_DQ, 


DOS _N<5> 





MEM _B_DQ, 


DOS _P<6> 





MEM _B_DQ, 


DOS N<6> 





MEM _B_DQ. 


DOS P<7> 





MEM _B_DQ. 


CO OO I [I I Oo Oo oo ol fo 


DOS N<7> 





PP1V5_ S3RSO 





PP1V5_S3 





PPOV75_S3 MEM VREFCA A 





QUOT QUOROEDUVROOVIRY YURUOROD OYVOY YOO DY YRUOQUQVGOVOOL YOOYVOOY UOUUY YOU OY 


PPOV75_S3_ MEM VREFDQ A sg 2; 28 25 30 31 























SYNC_DATE=04/06/201 


= tr 
Memory Constraints 
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Digital Video Signal Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 


Bee ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PCH Net Properties 








=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





=90_OHM_DIFE 





=90_OHM_DIFE 


=90_OHM_DIFE 


=90_OHM_DIFF 


=90_OHM_DIFE 








=90_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE— 


TO-LINE SPACING 


WEIGHT 





DISPLAYPORT 


=3x_DIELECTRIC 


TOP, BOTTOM 


=4x_DIELECTRIC 





DS 











=3x_DIELECTRIC 














TOP, BOTTOM 





=4x_DIELECTRIC 











LVDS intra-pair matching should be 5 mils. Pairs should be within 100 mils of 


DisplayPort/TMDS intra-pair matching should be 5 ps. 


DisplayPort AUX CH intra-pair matching should be 5 ps. 


Max length of LVDS/DisplayPort/TMDS traces: 12 inches. 


: MCP79 Interface DG (DG-03328-001_v0D), Sections 


SATA Interface 


Constraints 


clock length. 


Inter-pair matching should be within 150 ps. 


No relationship to other signals. 





PHYSICAL_RULE_SET 


ALLOW ROUTE 


PALER ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





TA_90D 


=90_OHM_DIFE 





=90_OHM_DIFE 


=90_OHM_DIFE 


=90_OHM_DIFF 


=90_OHM_DIFE 








=90_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE— 


TO-LINE SPACING 


WEIGHT 





=4x_DIELECTRIC 


SATA 








TOP, BOTTOM 





=3x_DIELECTRIC 











SATA_ICOMP 




















SOURCE: MCP79 Interface DG 


(DG-03328-00 


USB 2.0 Interface Constraints 





PHYSICAL_RULE_SET 


ALLOW ROUTE 


Dee ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY 


DIFFPAIR NECK GAP 





PCH_USB_REIAS 


=STANDARD 


8 MIL 


8 MIL 


DARD 


=STANDARD 


=STANDARD 





USB_85D 


=85_OHM_DIFF 





=85_OHM_DIFF 


=25_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 








=85_OHM_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING WEIGHT 


SPACING_RULE_SET 


LAYER LINE— 


TO-LINE SPACING 


WEIGHT 








usB 








=2x_DIELECTRIC 

















TOP, BOTTOM 





=4x_DIELECTRIC 








SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5 


ELECTRICAL_CONSTRAINT_SET 





p 
fo 


MI 


ML P<3..0> 





p 
fo 


MI 


ML _N<3..0> 





AU. 


x 


CH P 





AU. 


x 


CH N 





IG 


CLK P 





IG 


CLK _N 





IG 


DATA P<2..0> 





IG 


DATA N<2..0> 





IG 


DATA P<3> 





IG 


DATA N<3> 





IG 


DATA P<3..0> 





IG 


DATA N<3..0> 





IG 


CLK P 





QUODUUGUUD DOOY 


IG 


tod Yd fd fee fee fe om > p> > 


CLK _N 


















































MIP IZ iv lz iy lA iAjalZ iy |Z \v lala 








HIULOLULULOLULNLOL Ue LeLeLeLet tert 


HEREREBRBRBBEBEBBRRBREEEBER EB 


HERERBRBRBRBREBBERRBREBRREBRBEB 





PCH SATATCOMP 





USB_HUB1 


U. 


P 





USB_HUB1 





USB_HUB2 





USB_HUB2 





USB _EXTA 





USB_ EXTA 





USB_EXTB 





USB_EXTB 





USB _EXTC 





USB_EXTC 





USB 





USB 





USB 





USB 


IZ frO |S fro fe fv Je fy ee | IC 





T29 





T29 





USB 





USB 





USB 





USB 





USB 





USB 





USB 





USB 





USB 





USB 





USB _SDCARD_ P 





USB _SDCARD_N 





USB_ BRCRYPT_ P 





phpbb bpp bpp bp ppp bbb bpp bpp bh bb bh bf fh 


bhp hb bbb bbb bP bb PP bbb bP bb bbb php bh hb bb 


USB _ BRCRYPT _N 





USB RBT 


PCH USB_ RBIAS 





DIFF CLE UNI. 


PCIE CLK100M PCH P 





DIFFCLE UNI. 


PCIE CLK100M PCH N 





FSB CLK133M PCH P 





FSB CLK133M PCH N 





DIFF CLE UNI. 


PCH CLK96M DOT P 





DIFECLK UNI 


PCH CLK96M DOT N 





DIFF CLE NU. 


PCH CLK100M SATA P 





DIFF CLE UNI. 


PCH CLK100M SATA N 





PCH CLK14P3M REFCLK 





LK33M 


PCH CLK33M PCTIN 





CLK DPLL 


GFX CLK120M DPLLSS_ P 





LK _DPULL 


GFX CLK120M DPLLSS_N 





Cc> 
Cc> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
c> 
c> 
Cc> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
Cc> 
c> 
c> 
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THE POSESSOR AGREES TO THE FOLLOWING: 


<Q IS Qc QO 


WWW.AliSaler.com 


LPC Bus Constraints PCH Net Properties 


ALLOW ROUTE Chipset Net Properties 
ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP 
2 ELECTRICAL_CONSTRAINT_SET 








PHYSICAL_RULE_SET LAYER 











LPC_50S . =50_OHM_SE =50_OHM_SE 0_OHM_SE =50_OHM_SE =STANDARD NDARD ELECTRICAL_CONSTRAINT_SET Pay SPACING 


ne =e aa pp _EXTA ut bp DrsPr DP_EXTA ML C P<3..0> 

1 LPC RESET L DPE DP DISPL DP_EXTA ML C N<3..0> 
DP DISPT DP_EXTA ML P<3..0> 

DP DISPL DP_EXTA ML N<3..0> 

DP DIsPr DP _EXTA AUXCH C P 

DP DISPL DP_EXTA AUXCH CN 

DP DISPL DP_EXTA AUXCH P 

DP DISPL DP_EXTA AUXCH N 

DP DISPL DP_INT ML C P<3..0> 

DP DISPL DP_INT ML C N<3..0> 

DP DISPL DP_INT ML P<3..0> 

DP DISPL DP_INT ML N<3..0> 

DP DISPT. DP_INT ML F_ P<3..0> 

DP DISPr DP_INT ML F_ N<3..0> 

DP. DISPL DP_INT AUX CH C_P 

DP DISPL DP _ INT AUX CH C N 

pp. DISPL DP_INT AUX CH P 

DP. DISPL DP_INT AUX CH N 











CLK_LPC_S0s . =50_OHM_SE =50_OHM_SE 0_o# =50_OHM_SE =STANDARD =STANDARD 






































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 
i = CLK LPC LPC _ CLK33M SMC _R 


CLK LPC LPC CLK33M SMC 
LK_LPC LPC _ CLK33M LPCPLUS 











Lec * 6 MIL 

















cLK_LPC . 8 MIL 











MB SMBUS _ PCH CLK 
MB SMBUS _ PCH DATA 
MB SML_ PCH 0 CLK 
MB SML_ PCH O DATA 
MB SML_ PCH 1 CLK 
MB SML_ PCH 1 DATA 





SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905-398905_v1.5), 














SMBus Interface Constraints 














ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 














sMB_50S . =50_OHM_SE =50_OHM_SE =50_ont =50_OHM_SE =STANDARD =STANDARD 























HD HDA_ BIT CLK 
HD HDA BIT CLK R 
HD HDA SYNC 

HD HDA _SYNC_R 

HD HDA RST RL 
HD HDA RST L 

HD HDA _SDINO 

HD AUD _SDI_R 

HD HDA_SDOUT 

HD HDA _SDOUT_ _R 

















SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 














oME . =2%_DIELECTRIC 




















PCTE 85D PCIE PCIE T29 R2D C P<3..0> 
PCTE 85D PCIE PCIE T29 R2D C N<3..0> 








HD Audio Interface Constraints 











ALLOW ROUTE 


ON LAYER? PCTE_ 85D PCIE PCIE T29 D2R_P<3> 


PCTE 85D PCIE PCIE T29 D2R P<2> 
PCTE 85D PCIE PCIE T29 D2R _ P<1> 
PCTE 85D PCTE PCIE T29 D2R_ P<O> 
PCTE 85D PCIE PCIE T29 D2R_ N<3> 
PCTE_ 85D PCIE PCIE T29 D2R N<2> 
PCTE 85D PCIE PCIE T29 D2R _N<1> 
PCTE 85D PCIE PCIE T29 D2R_N<O> 
PCTE 85D PCIE PCIE T29 R2D_ P<3> 
PCTE 85D PCIE PCIE T29 R2D_ P<2> 
PCTE 85D PCIE PCIE T29 R2D_ P<1> 
PCTE 85D PCIE PCIE T29 R2D_ P<O> 
PCTE 85D PCIE PCIE T29 R2D_ N<3> 
PCTE 85D PCIE PCIE T29 R2D_ N<2> 
PCTE 85D PCIE PCIE T29 R2D_ N<1> 
PCTE 85D PCIE PCIE T29 R2D_ N<O> 


PHYSICAL_RULE_SET LAYER MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 

















HDA_50S . =50_OHM_SE =50_OHM_SE =50_ont =50_OHM_SE =STANDARD =STANDARD 























LK PM _CLK32K_ SUSCLK 











PT SPI CLK R 

PT SPI CLK 

PL SPI_ MOST R 

PT SPI MOST 

PT SPI_ MISO 

PL SPI_ CSO RL 
PT SPI_ CSO L 

PT SPI_ MLB CLK 
PL SPI_ MLB MOST 
PT SPI_ MLB MISO 
PT SPI_ MLB CS _ L 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 

















HDA : =2x_DIELECTRIC 














SOURCE: Calpella Platform Design Guide for Ibex Peak M (DG-398905- 














SIO Signal Constraints 

















ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











CLK_SLOW_SSs . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD NDARD 









































PhP bP PhP PP pb pPRBEPPEpP 
DPpBPBpPpPEhPPPREE Bh hb 


SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT 








PCIE ENET R2D 
PCIE ENET R2D 
PCIE ENET R2D 
PCIE ENET R2D 
PCIE ENET D2R 
PCIE ENET D2R 
PCIE ENET D2R 
PCIE ENET D2R 





cLK_sLow * 8 MIL 





PCTE 85D PCIE PCIE T29 D2R CC P<3..0> 
PCTE_ 85D PCIE PCIE T29 D2R C N<3..0> 




















cLK100M LK PCTE_ 90D LK_PCTE PCIE CLK100M T29 P 
cLK100M CLK PCTE 90D | CLK pCTE PCIE CLK100M T29 N 





SPI Interface Constraints 








U0 OY YOURUUOQUGQVUTY UO UOQVORUVDYVOQOUROY 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 











Cnencaunenen-aul 


=55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 

















Clock Net Properties 











PCIE AP R2D 
PCIE AP R2D 
PCIE AP R2D 
PCIE AP R2D 
PCIE AP D2R 
PCIE AP D2R 








ELECTRICAL_CONSTRAINT_SET 


YSCLK CT K32K RTC SYSCLK_ CLK32K 


SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 

















SPI . 8 MIL 























YSCLK CLK25M_SB SYSCLK_ CLK25M 
SYSCLK CLK25M 
SYSCLK_ CLK25M 
SYSCLK_ CLK25M 
SYSCLK_ CLK25M 
SYSCLK_ CLK25M 

















PCIE FW _R2D 
PCIE FW _R2D 
PCIE FW _R2D 
PCIE FW R2D 
PCIE FW D2R 
PCIE FW D2R 
PCIE FW D2R 
PCIE FW D2R 


























UOYNUD D 

















DisplayPort Signal Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 





OZ lvjajaja\y jafvulaiafai{o 








p_esp . =85_OHM_DIFF =25_OHM_DIFF =25_OHM_DIFF =85_OHM_DIFF =25_OHM_DIFF =85_OHM_DIFF 

















CONN PCIE AP 
CONN PCIE AP 
CONN PCIE AP 
CONN PCIE AP 











SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 























DISPLAYPORT . =3x_DIELECTRIC ? DISPLAYPORT TOP, BOTTOM =4x_DIELECTRIC 








PEG CLK100M _P 

PEG CLK100M _N 

CLE100M_ BENET PCIE CLK100M ENET P 
PCIE CLK100M ENET N 
MCP _PR1_REFCLE PCIE CLK100M AP P 
PCIE CLK100M AP _N 

MCP _PE2_ REFCLK PCIE CLK100M FW _P 
PCIE CLK100M FW N 
PCIE CLK100M EXCARD_P 
PCIE CLK100M EXCARD_N 





PCI-Express Constraints 











ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








PCIE_85D . =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =85_OHM_DIFF =25_OHM_DIFF =85_OHM_DIFF 























=90_OHM_DIFE =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF =90_OHM_DIFF 














LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 











=3X_DIELECTRIC 2 PCIE TOP, BOTTOM =4X_DIELECTRIC 




















PCH VSS _NCTF<1> 
PCH VSS _NCTF<2> 
PCH VSS _NCTF<5> 
TP _ PCH VSS _NCTF<7> 
PCH VSS _NCTF<9> 
PCH VSS _NCTF<9> 
PCH VSS NCTF<11> 
PCH VSS _NCTF<12> 
PCH VSS _NCTF<15> 
PCH VSS _NCTF<17> 
PCH VSS _NCTF<19> 
PCH VSS _NCTF<21> 
PCH VSS _ NCTF<22> 


PCH VSS NCTF<25> ee ee : 2 
PCH VSS NCTF<27> PCH Constraints 


PCH VSS NCTF<29> — =a 
« Apple Inc. aE aE 
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20 MIL 

















System Clock Signal Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








CLK_SLOW_s5s . 5. SE =55_OHM_SE =55_OHM_SE =55_OHM_SE TANDAR =STANDARD 











cLK_25M_55S . SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 





























SPACING_RULE_SET LINE SPACING WEIGHT 











cLK_stow * 2x_DIELECTRIC 








DIELECTRIC ? NOTE: 25MHz system clocks very sensitive to noise. 





























UOVUVOOROURIONY DOVOQOORON UOYO DURUTODY VUGVOT VOUVOIVY UOVVTQOORO U VOQUORYIOD DOUOUD OOD DYU 




















CAESAR IV (Ethernet) 


Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





=50_OHM_SE 








OHM_SE 








=STANDARD 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








SOURCE: Broadcom 5764 


DS04-RDS Page 38 





SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





ENET_CR_DATA 




















CAESAR IV (Ethernet PHY) Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





ENET_100D 








=100_O8M_DIFE 








=100_OmM_DIFE 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 





ENET_MDI 








0.6 MM 














SOURCE: Broadcom 5764 


DS04-RDS Page 38 


FireWire Interface Constraints 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


Ethernet Net Properties 





ELECTRICAL_CONSTRAINT_SET 





BCM5764_ CLK25M_ XTALI 





BCM5764_ CLK25M XTALO 





ENET 


RESET L 





ENET MDT 


ENET 


MDI_P<3..0> 





ENET 


MDI N<3..0> 





ENET 


CR DATA<7. .0> 





ENET 


CR_CMD 





ENET 


CR_CLK 





SDCONN_ DATA<7. .0> 





SDCONN_ CMD 





SDCONN_ CLK 




















FireWire Net Properties 








FW_110D 





=110_OHM_DIFF =110_OHM_DIFF 


=110_OHM_DIFF 





=110_omM_DIFE 








=110_O8M_DIFF 











SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 























ELECTRICAL_CONSTRAINT_SET 





FW_PO_TP 





FW_PO_TP. 





FW_PO_TPB 





FW_PO_TPB 





FW_P1_ TP. 





FW_P1_TP. 





FWP 





FWP 


IZ lO |Z ro Je Irv jz Ito 




















SYNC_MASTER=CONSTRAINTS SYNC_DATE=04/06/201 


c 
Ethernet/FW Constraints 
op 7.10 eB NOIR TT 
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DisplayPort Signal Constraints 
T29 Net Properties 





NOTE: DisplayPort Physical/Spacing Constraints provided by Chipset or GPU page. 
NET_TYPE 


ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


ALLOW ROUTE 5D PLAYPORT T29SNKO_M C_ P<3..0> 
MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 
ON LAYER? 5p PLAYPORT 29SNKO M C_ N<3..0> 


129_12c_55s . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD I 5D PLAYPORT T29SNKO ML P<3..0> 
5D PLAYPORT T29SNKO ML N<3..0> 
5p PLAYPORT T29SNKO AUXCH C P 
5D PLAYPORT T29SNKO AUXCH C_N 
5D PLAYPORT T29SNKO_ AUXCH P 

5D PLAYPORT T29SNKO AUXCH N 





T29 I2C Signal Constraints 








PHYSICAL_RULE_SET LAYER 






































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 








129_12¢ . =2x_DIELECTRIC 














5D PLAYPORT T29SNK1 ML C P<3..0> 
5D PLAYPORT T29SNK1 ML C N<3..0> 
5D PLAYPORT T29SNK1 ML P<3..0> 

5D PLAYPORT T29SNK1_ ML N<3..0> 

5D PLAYPORT T29SNK1_ AUXCH P 

5D PLAYPORT T29SNK1 AUXCH N 

5D PLAYPORT T29SNK1 AUXCH 

5D PLAYPORT T29SNK1 AUXCH 


T29 SPI Signal Constraints 











ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








129_sP1_55s . =55_OHM_SE =55_OHM_SE =55_OHM_SE =55_OHM_SE =STANDARD =STANDARD 
































SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 








129_sP1 . =2x_DIELECTRIC 























DP/T29 Connector Signal Constraints 








ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 








729DP_20D . =80_OHM_DIFF @0_OHM_DIFF @0_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF =80_OHM_DIFF 








729DP_100D . =100_OHM_DIFF 00_oHM_DIFF 00_oHM_DIFF =100_OmM_DIFE =100_OmM_DIFE =100_OmM_DIFE 





























SPACING_RULE_SET LINE-TO-LINE SPACING WEIGHT SPACING_RULE_SET LAYER LINE-TO-LINE SPACING WEIGHT 





729DP . =5x_DIELECTRIC 2 7290p TOP, BOTTOM =7_DIELECTRIC 



































T29 IC Net Properties 


G_P<3 50> 
C N<3..0> 
P<3'5..O>: 
N<3..0> 





SOURCE: Bill Cornelius’s T29 Routing Notes 














T29 R2D_ P<O> 

T29 R2D N<O> 

T29 R2D_ P<1> 

T29 R2D N<1> 

T29 R2D C F P<1..0> 
T29 R2D F_N<1..0> 
T29 D2R P<O> 

T29 D2R N<0O> 

T29 D2R P<1> 

T29 D2R_C N<1> 
T29DPA D2R1 AUXCH P 
T29DPA D2R1_ AUXCH N 


























Cc 
Cc 
C 
is 











HREREERRRKRBRBRERERB 
HREERRRKEBEREKRER 





DP_SDRVA ML C_ P<3..0> 
DP _ SDRVA ML C N<3..0> 
DP_SDRVA ML R_ P<3..0> 
DP_SDRVA ML R_N<3..0> 











KREE 
KEE 





DP_SDRVA_ ML P<0> 
DP_SDRVA_ ML N<0> 
DP_SDRVA_ ML P<1> 
DP_SDRVA_ ML N<1> 
DP_SDRVA_ ML P<2> 
DP_SDRVA_ ML N<2> 
DP _ SDRVA ML P<3> 
DP_SDRVA_ ML N<3> 
DP _SDRVA_ AUXCH 
DP _SDRVA_ AUXCH 
DP _SDRVA_ AUXCH 
DP _SDRVA_ AUXCH 



































HERR RRBRERREBER 
HERR RRBRERREBER 





T29DPA ML P<1> 
T29DPA ML N<1> 
T29DPA ML P<3> 
T29DPA ML N<3> 














T29DPA ML P<3..0> 
T29DPA ML N<3..0> 
T29DPA ML_ C P<3..0> 
T29DPA ML C N<3..0> 
DP_A_ EXT AUXCH P 
DP_A EXT AUXCH N 




















T29/DP Net Properties 


T29 Constraints 
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SMC SMBus Net Properties 








ALLOW ROUTE 


PHYSICAL_RULE_SET ON LAYER? 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 
ELECTRICAL_CONSTRAINT_SET 



































=STANDARD =STANDARD o.1 Mm o.1 mM 


S3_ SCL 
S3_ SDA 
SO_ SCL 
SO SDA 
SO_ SCL 
BU. SO SDA 
BU. BSA SCL 

MBI, BSA SDA 

MBI MGMT _ SCL 
MBI, MGMT_ SDA 


MBU 








MBU 





MEU 





MEU 





MBU 





Mi 
Mi 
Mi 
Mi 
Mi 
Mi 














QUOCYORNOT 




















SMBus Charger Net Properties 





ELECTRICAL_CONSTRAINT_SET PHYSICAL 





HGR CST 1TO1_DIFFP 





1TO1_ DIFF 





1TO1_DIFFP 











00 OY 


1TO1_ DIFFP 














1 
SMC Constraints 
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AEOW ROUTE K21/K78 Specific Net Properties K21/K78 Specific Net Properties 


PHYSICAL_RULE_SET GN LAYER? MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH 











SENSE_1T01_55S, : : =55_omM_sE =55_omM_sE =55_ouM_sE :1_DIFFP: -1:1_p ELECTRICAL_CONSTRAINT_SET vevaten exci ELECTRICAL_CONSTRAINT_SET 
ENET—100D ENE TCONN ENETCONN P<3..0> 
eine a : : : See edits Sees eee bianaeaicn ENET_100D ENETCONN ENETCONN N<3..0> 
=1:1_DIFFPAIR :1_DIFEP: =1:1p TA_90D SATA ODD _D2R_UF_P 
90D SATA ODD D2R UF N 
90D SATA HDD D2R_ RDRVR 
90D SATA HDD D2R_ RDRVR 
SeheHG RULE Sat a aaaee NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET oe SATA HDD R2D RDRVR 
cPu_come np . GND_P2Mm 2920p SATA HDD R2D RDRVR 
90D SATA HDD D2R_ RDRVR 
THERM . a 2 : i bas : ames gop SATA HDD D2R_ RDRVR 
0p SATA HDD _ R2D_ RDRVR 
90D SATA HDD _ R2D_ RDRVR 
























































PCIE CLK100M AP CLK PCTE 90D CLK100M AP 
LK PCTE_ 90D CLK100M_ AP 
1TO1_DTFFPAT CST RP 
1T01_DTFFPAT CST RN 
1T01_DTFFPAT CSO_R_P 
1T01_DTFFPAT CSO RN 
USB_85D EXTA MUXED 
USR_85D EXTA MUXED 
USB_g5D LT1 P 
USB_g5D LT1_ N 
































SENSE 















































auDIo 














E_DIFEP THERM 1701 CPUTHMSNS D2 _P 
THERM 1701 CPUTHMSNS D2 _N 
THERMD THERM 1701 CPU_THERMD_ P 

THERM 1TO1 CPU _THERMD N 
E_DIFEP THERM 1701 T29 THERMD P 

THERM 1701 T29 THERMD N 

THERM 1701 T29 MLBBOT THMSNS 
THERM 1701 T29 MLBBOT THMSNS 








UIULOLU Nate Let 











SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 











NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING _RULE_SET 





ENETCONN . 25 MILS 











ENET_MDI np . Gnp_p2mm 











5p CONN _USB2 
5D CONN _USB2 
5p USB_LT2 P 
5D USB_ LT2 N 


5D DP_IG AUX 
DP_85D DP_IG AUX 


SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 




















np . =STANDARD ? NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 


























EN. ISNS HS COMPUTING 
EN. ISNS_ HS COMPUTING 
EN. ISNS HS OTHER 
EN. ISNS HS OTHER 
EN. CPUVCCIOSO CS 
EN, CPUVCCIOSO CS 


np 





























SPACING_RULE_SET YE LINE-TO-LINE SPACING WEIGHT 

















SPK OUT DIFFPATR SPKRAMP 
SPK_ OUT DIFFPATR SPKRAMP 
SPK OUT DIFFPATR SPKRAMP 
SPK_OUT DIFFPATR SPKRAMP 
SPK OUT DIFFPATR SPKRAMP 
SPK OUT DIFFPATR SPKRAMP 
AUD DIFF 1T01_DIFFP SSM2315 
AUD DIFF 1T01_DIFFP SSM2315 
AUD DIFF 1T01_DIFFP SSM2315 
AUD DIFF 1T01_DIFFP SSM2315 
AUD DIFF 1T01_DIFEP SSM2315 
AUD DIFF 1T01_DIFFP SSM2315 
AUD DIFF 1T01_DIFFP. AUD LO2 
AUD DIFF 1T01_DIFFP AUD_LO2 
AUD DIFF 1T01_DIFFP AUD _LO1 
AUD DIFF 1T01_DIFFP AUD _LO1 
AUD DIFF 1T01_DIFFP AUD_LO2 
AUD DIFF 1T01_DIFFP AUD_LO2 
AUD DIFF 1T01_DTFFP. SPKRAMP 
AUD DIFF 1T01_DTFFP. SPKRAMP 
SPKRAMP_INR DIFFPATR SPKRAMP 
AUD DIFF DIFFPATR SPKRAMP 
AUD DIFF 1T01_DTFFP. SPKRAMP 
AUD DIFF 1TO1_ DIFFP SPKRAMP 


Gup_p2me . 0.20 mm 








2mm 














PwR_P2MM . 0.20 mm 














P2Mi 








EN. CPUIMVP ISNS1 

EN CPUIMVP ISNS1 

EN. CPUIMVP ISNS2 

EN. CPUIMVP ISNS2 

EN CPUIMVP ISNS1G P 
EW. CPUIMVP ISNS1G _N 
EN. CPUIMVP ISUM R_P 
EN CPUIMVP ISUM R_N 
EN CPUIMVP ISUMG R P 
EN. CPUIMVP ISUMG R_N 
EN CPUIMVP ISNS_ P 

EN CPUIMVP ISNS N 

EW. VCCSASO CS P 

EN VCCSASO CS _N 

EN CPUIMVP ISUMG P 
EN. CPUIMVP ISUMG N 
EN ISNS_CPU 

EN ISNS_CPU 

EN. ISNS HDD 

EN. ISNS HDD 

EN ISNS HDD RN 

EN. ISNS HDD RP 

EN. ISNS LCDBKLT N 

EN ISNS_ LCDBKLT P 

EW. ISNS ODD _N 

EW. ISNS ODD P 

EN ISNS ODD R_N 

EN. ISNS ODD RP 

EW. ISNS _1V5_S3 _ N 

EN ISNS_1V5_S3_P 
ISNS P1V8GPU RN 
ISNS P1V8GPU_R_P 
ISNS AIRPORT N 
ISNS AIRPORT P 3 
LVDS _ CONN A CLK F_N Misc Net Properties 

LVDS CONN A CLK F_P NET_IWPE 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING 


Use ExT; 5p EXTA MUXED_ P 
Audio Net Properties use 5p EXTA MUXED _N 
NET_TYPE USB 5p LT1 P 
ELECTRICAL_CONSTRAINT_SET PHYSICAL SPACING Us 5p LT1 N 


PKRAMP INR DIFFPAIR uDTO SPKRAMP_INR_P mee a aoe or _ 
DIFFPATR UDTO SPKRAMP_ INR_N LS SD 














PHR_P2MM 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 














PwR_p2MM 




















QUOUU) U0 GOUT 


MEM_CLK np . Gnp_p2m 

















MEM_cMD . Gnp_p2mm 














MEM_CTRL . Gnp_p2ma 

















MEM_DATA . Gnp_p2mm 





NET_SPACING_TYPE1 | NET_SPACING_TYPE2 | AREA_TYPE | SPACING_RULE_SET 














MEM_pos a . Gnp_p2m 

















vps np . Gnp_p2m 












































ALLOW ROUTE 


PHYSICAL_RULE_SET LAYER ONT EAvER: 


MINIMUM LINE WIDTH | MINIMUM NECK WIDTH | MAXIMUM NECK LENGTH | DIFFPAIR PRIMARY GAP | DIFFPAIR NECK GAP 














MEM_40s * 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 


0.09 om 400 MIL, 

















MEM_72D 


7 0.09 um 400 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 

















MEM_a7s 


. 0.09 om 400 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 

















MEM_@5p . 0.09 um 401 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 














PCIE_a@5D . 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 


0.076 su 10 mm 





USB_ TPAD 
USB_ TPAD 














usB_asD TOP o.1 mm 500 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 











PP3V3_S5 
PP3V3_SO 





cpu_27pas Top 0.09 um 400 MIL, 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 














cLK_e TOP 0.09 um 400 MIL 
OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE OVERRIDE 





GND 


















































TIULOLULULOLULGLOLOLGLOLOLGLOL LOLOL LOLOL LeLOLeLOOLeLOLOLeLOR OT Lees LemmeLerete ters tert 






























































MBU. MC_MGMT_ sD 55 SMC _ SMS SDA R 
MBI, MC_MGMT_ SCL 55 SMC_SMS_ SCL_R 





DIFFPATR UDTO MAX98300 R_P 
DIFFPATR UDTO MAX98300 R_N 























55 TCON SCL 
55 TCON SDA 
55 TCON SCL CONN 
55 TCON SDA _ CONN 
































Memory Constraint Relaxations 


TRAINTS SYNC_DATE=04/06/201 


Allow 0.127 mm necks for >0.127 mm lines for ARD fanout. f ise : 
Project Specific Constraints 


ALLOW ROUTE 


PHYSICAL_RULE_SET YE ON LAYER? MINIMUM LINE WIDTH MINIMUM NECK WIDTH MAXIMUM NECK LENGTH DIFFPAIR PRIMARY GAP DIFFPAIR NECK GAP “O Ni “3 ER Ss E 
51-8871 | D 
wen_720 rom 7 no 6.38 so « Apple Inc. —— 
weM_es0 oP 6.38 sm 2 2.540 
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K90i Board-Specific Spacing & Physical Constraints 





BOARD LAYERS 


BOARD AREAS 


BOARD UNITS 
(MIL or MM) 


ALLEGRO 
VERSION 





TOP, ISL2, ISL3, ISL4, ISL5, ISL6, ISL7, ISL8, ISL9, ISL10, ISL11, BOTTOM 





NO_TYPE, BGA 





MM 15.541 











PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


NET_SPACING_TYPE1 


NET_SPACING_TYPE2 


AREA_TYPE 


SPACING_RULE_SET 





DEFAULT 


Y 


=50_OHM_SE 


=50_OHM_SE 


10 MM 


Oo MM 


Oo mM 


DEFAULT 


0.1 MM 


BGA 


BGA_P1MM 





STANDARD 


Y 


=DEFAULT 


=DEFAULT 


10 MM 


=DEFAULT 


=DEFAULT 


STANDARD 


=DEFAULT 


MEM_CLK 


BGA 


BGA_P2MM 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





50_OHM_SE 


TOP, BOTTOM 


ms 


0.110 mM 


0.090 MM 


BGA_P1MM 


=DEFAULT 


CLK_PCIE 


BGA 


BGA_P2MM 





BGA_P2MM 


=DEFAULT 


CLK_SLOW 








BGA 





BGA_P2MM 











50_OHM_SE 


¥. 


0.090 MM 


0.090 MM 


=STANDARD 


=STANDARD 


=STANDARD 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 


SPACING_RULE_SET 


LINE-TO-LINE SPACING 


WEIGHT 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





40_OHM_SE 


TOP, BOTTOM 


Y 


0.170 MM 


0.170 MM 





40_OHM_SE ESL. 


3, 1814, 1SL9, 119] 


Y 


0.140 MM 


0.140 mM 


=STANDARD 


=STANDARD 


=STANDARD 





40_OHM_SE 


¥. 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





37_OHM_SE 


TOP, BOTTOM 


¥, 


0.195 MM 


O.1 MM 





37_OHM_SE 


Y 


0.160 MM 


O.1 MM 


=STANDARD 


=STANDARD 


=STANDARD 





37_OHM_SE 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





27P4_OHM_SE 


TOP, BOTTOM 


Y 


0.310 MM 


0.2 MM 





27P4_OHM_SE 


¥ 


0.250 MM 


0.2 MM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





55_OHM_SE 


TOP, BOTTOM 


¥ 


0.090 MM 


0.090 MM 





55_OHM_SE 


Y 


0.076 MM 


0.076 MM 


=STANDARD 


=STANDARD 


=STANDARD 





1.5:1_SPACING 


0.15 mM 


2X_DIELECTRIC 


-140 MM 





2:1_SPACING 


0.2 MM 


3X_DIELECTRIC 


210 MM 





2.5:1_SPACING 


0.25 MM 


4X_DIELECTRIC 


-280 





3:1_SPACING 


0.3 MM 


5X_DIELECTRIC 


-350 








4:1_SPACING 








0.4 MM 








7X_DIELECTRIC 











~490 














PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





72_OHM_DIFF 


Kg 


=STANDARD 


=STANDARD 


-STANDARD 


=STANDARD 


=STANDARD 





1:1_DIFFPAIR 








iv 





=STANDARD 





‘STANDARD 





TANDARD 





0.1 MM 





O.1 MM 








72_OHM_DIFF 


ISL3,ISL10 


¥ 


0.135 MM 


0.135 MM 


0.130 MM 


0.130 MM 





72_OHM_DIFF 


ISL4,ISL9 


0.155MM 


0.155 MM 


0.130 MM 


0.130 MM 





72_OHM_DIFF 


TOP, BOTTOM 


0.165 MM 


0.165 MM 


0.130 MM 


0.130 MM 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





85_OHM_DIFF 


¥, 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


85_DIFF_BGA 


|-85_OHM_DIFF] 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 


=85_OHM_DIFF 





85_OHM_ DIFF 


ISL3,ISL10 


4 


0.095 MM 


O.1 MM 


0.170 MM 


0.170 MM 


85_DIFF_BGA 


ISL3,ISL4 


% 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





85_OHM_DIFF 


ISL4,1ISL9 


0.115 MM 


0.115 MM 


0.170 MM 


0.170 mM 


85_DIFF_BGA 


ISL9,ISL10 


¥, 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





85_OHM_ DIFF 


TOP, BOTTOM 


0.130 MM 


0.130 MM 


0.195 MM 


0.195 MM 





NOTE: 


85_DIFF_BGA is 


85-ohms differential 


impedance on outer 


layers and 80-ohms 


on inner layers. 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





90_OHM_DIFF 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


90_DIFF_BGA 


90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 


=90_OHM_DIFF 





90_OHM_DIFF 


ISL3,ISL10 


Y 


0.089 MM 


0.089 MM 


0.210 MM 


0.210 MM 


90_DIFF_BGA 


ISL3,ISL4 


¥ 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





90_OHM_DIFF 


ISL4,ISL9 


0.105 MM 


0.105 MM 


0.210 MM 


0.210 MM 


90_DIFF_BGA 


ISL9,ISL10 


Ks 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





90_OHM_DIFF 


TOP, BOTTOM 


0.115 MM 


0.115 MM 


0.210 MM 


0.210 MM 





NOTE: 


90_DIFF_BGA is 90-ohms differential 


impedance on outer 


layers and 85-ohms 


on inner layers. 





PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 


PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





100_OHM_DIFF 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


100_DIFF_BGA 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 


=100_OHM_DIFF 





100_OHM_DIFF 


ISL3,ISL10 


¥. 


0.074 MM 


0.074 MM 


0.250 MM 


0.250 MM 


100_DIFF_BGA 


ISL3,ISL4 


Y 


0.075 MM 


0.075 MM 


0.125 MM 


0.125 MM 





100_OHM_DIFF 


ISL4,ISL9 


0.085 MM 


0.085 MM 


0.250 MM 


0.250 MM 


100_DIFF_BGA 








ISL9,ISL10 


x 








0.075 MM 


0.075 MM 








0.125 MM 





0.125 MM 











100_OHM_DIFF 


TOP, BOTTOM 


0.091 MM 


0.091 MM 


0.200 mM 


0.200 MM 





NOTE: 110_DIFF is 


110-ohms differential impedance on outer layers and 105-ohms 


on inner layers. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





110_OHM_DIFF 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





110_OHM_DIFF 


ISL3,ISL10 


N 


0.070 MM 


0.070 MM 


0.330 MM 


0.330 MM 





110_OHM_DIFF 


ISL4,ISL9 


Y 


0.071 MM 


0.071 MM 


0.300 MM 


0.300 MM 





110_OHM_DIFF 


TOP, BOTTOM 


Y 


0.077 MM 


0.077 MM 


0.280 MM 


0.280 MM 





NOTE: These are 


Intel recommended impedances for PEG, 


unused 


on K90i. 





PHYSICAL_RULE_SET 


LAYER 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





48_OHM_SE 


TOP, BOTTOM 


Ks 


0.120 MM 


0.165 MM 





48_OHM_SE 


¥ 


0.097 MM 


0.090 mM 


=STANDARD 


=STANDARD 


=STANDARD 








PHYSICAL_RULE_SET 


ALLOW ROUTE 
ON LAYER? 


MINIMUM LINE WIDTH 


MINIMUM NECK WIDTH 


MAXIMUM NECK LENGTH 


DIFFPAIR PRIMARY GAP 


DIFFPAIR NECK GAP 





80_OHM_DIFF 


Y 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 


=STANDARD 





80_OHM_DIFF 


ISL3,ISL10 


Y 


0.110 MM 


0.110 MM 


0.170 MM 


0.170 MM 





80_OHM_DIFF 


ISL4,ISL9 


0.129 MM 


0.129 MM 


0.170 MM 


0.170 MM 





80_OHM_DIFF 


TOP, BOTTOM 


0.145 MM 


0.145 mM 





0.180 MM 





0.180 MM 
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NOTE: 


100_DIFF_BGA is 100-ohms differential impedance on outer layers and 95-ohms on inner layers. 
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